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THIRD-ORDER FACTORS IN OBJECTIVE og” GSLTD), 


PERSONALITY TESTS* ge 


By KURT PAWLIK 

University of Vienna ee 
and RAYMOND B. CATTELL . 

University of Ilinois 


Intercorrelations of second-order factors in objective personality tests were pooled from three 
researches and subjected to a new analysis in terms of third-order personality factors. Appli- 
cation of Guttman’s criterion allowed for the extraction of three factors which, after combined. 
analytical and visual rotation for oblique simple structure, could be identified as ‘Immature 
Self-Centred Temperament (v. Mature Environment-Oriented Stolidity)’, ‘Restrained Accept- 
ance (v. Unrestrained Neglect) of External Norms’, and ‘High (v. Low) Self-Assertion’, respec- 
tively. A brief review of first- and second-order factor structure in objective personality tests 
is given in the introductory section. 

This paper reports recent findings on personality structure, at the level of third- 
order factors, in objective personality tests. In doing so it brings out certain principles 
of both methodological and theoretical interest. 

As is generally recognized, the fruitfulness of further analysing oblique primary 
factors into higher-order constructs is directly related to the degree of accuracy and 
precision achieved in locating the former—just as the third storey of a house has 
only the stability supplied by the first. Exploration of the higher-order factor 
structure has therefore been deliberately postponed until the simple structure of the 
primary factors should become thoroughly replicated. The evidence on some twenty 
such first-order factors in objective personality tests is summarized in a monograph 
by Hundleby, Pawlik & Cattell (1964), while independent second-order studies have 
meanwhile checked well, as shown by Cattell, Knapp & Scheier (1961). Before pre- 
senting the findings of the present research it is desirable, however, to comment 
briefly on the methodology of those studies and to give the reader a brief sketch of 
the nature of the primary and second-order factors upon which this analysis is based. 


I. PERSONALITY BESEAROH: ESSENTIAL CONTRASTS OF UNIVARIATE 
AND MULTIVARIATE EXPERIMENT 


It has been voiced for some years that neither clinical psychology, on the one hand, 
nor the classical univariate experiment on the other have sufficed to bring personality 
theory to a satisfactory development. The former proceeds holistically enough to 
encompass the intricate laws which probably exist, but it is typically pre-metric in 
observation and thus meets unsurmountable problems if quantitative laws are 
sought. The latter labours under the systematic disability that concepts which in- 
volve patterns—and most personality concepts do—can never be operationally repre- 
sented by simple measures to yield clear experimental answers. 

* This investigation was supported in part by U.8. Public Health Service research grant M-1733, 
National Institute of Mental Health. 

1 Gen. Psych. 55, 1 
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By contrast, the methodological ‘axioms’ of the multivariate experimentalist, 
employing factor analysis, canonical correlations, etc., can be stated as follows: 

(1) The domain of individual behaviour differences is better viewed as multivariate 
in nature, since the number of distinct, reliably measurable behaviour differences is 
very large (however presumably finite) and no single variable or group of variables 
sampled from a sub-domain of this universe has any claim exhaustively to represent 
the total ‘personality sphere’. Progress is unlikely to be made without reduction to 
major dimensions which all experimenters can use in common. 

(2) Individual behaviour differences are not only large in number but their com- 
plex modes of mutual interdependence demand a model of behaviour implying 
multivariate causation of each observable variable, i.e. any kind of one-to-one 
correspondence between observable variables and causal entities is least likely. 
Or in other words: each behaviour phenomenon is, most likely, determined by several 
causes (principle of multiple causation of behaviour), as each cause is most likely to 
affect more than one behavioural phenomenon (principle of multiple effect of 
behaviour causes). 

These two ‘axioms’ for personality research have really only been rediscovered by 
modern multivariate personality research—their appropriateness was realized long 
before factor analysis was formulated. They seemingly apply to human behaviour in a 
very general sense, and the researcher can easily violate them in any of the three 
following respects (which loosely correspond to the three principal phases of any 
scientific research): data collection (choice of an appropriate experimental design), 
data analysis (choice of a suitable model of analysis), and data interpretation 
(development of theoretical models in accordance with these axioms). 

Historically—and thus traditionally—-psychological research has been less cogni- 
zant of the multivariate nature of human behaviour than the psychological ‘practi- 
tioner’ might often have desired. Following perhaps all too closely the parental 
footsteps, psychology as the youngest child of the physical sciences (and in particular, 
general experimental psychology) has been striving after a theory of behaviour 
whose structure was still deeply indebted to theoretical models deemed successful 
in traditional physiology or macrophysics, and whose validity seemed best explorable 
by univariate experimentation. By this we mean an experimental design which 
explores one single dependent variable Y, at a time, studying it as a function of one or 
more variables X,, Xa, ..., Xn, which are regarded as independent variables. 

Thus in univariate experimentation one facet or even only one single cell of the 
hypothetical data matrix is explored at a time; and regardless of how often this 
experiment is repeated, with different dependent variables Y,, Yẹ, ..., Y,, each time, 
the experimenter will still be lacking information on the interrelationship between 
any behavioural data Y, and Y, or on the joint determination of Y, and Y, by the 
causal entity X.* Not only does this design exclude the collection of otherwise 
important information but it eventually also streamlines psychological theory to fit 
the heuristic model implied in univariate experimental designs. 


* Cf. Mood (1950, p. 358): ‘Most experimental work today is based on the rule: “Keep all variables 
constant but one”, an ancient and erroneous dictum which guarantees a high degree of inefficiency. 
One well-designed experiment, taking account of all relevant factors, is worth dozens or even hundreds 
of experiments which study one factor at a time keeping the others constant.’ 
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If, in this classical type of psychological experiment, a significant variation is 


' observed in Y, upon a produced variation in a given X; this is typically interpreted 


as an effect upon Y, caused by X}. By its very nature, this univariate (and at the 
same time: unidirectional) experimental design is likely to result in a univariate—and 
unidirectional—theory of behaviour. If one so wishes one may regard traditional 
stimulus-response theory of behaviour as both a constant reinforcer and a necessary 
outgrowth of this experimental method. The ‘artificial’ situation in which the effect 
of influences is studied one at a time, however, causes the investigator to overlook 
inherent relations between two or more variables; in addition, the different ‘factors’ 
X, ... X, are set orthogonal to each other in the design of the experiment and 
treated as orthogonal in the subsequent analysis. In other words: even in the most 
complex univariate designs the distinct ‘factors’ or ‘causes’ X, are made inde- 
pendent or uncorrelated; only their effects are allowed to correlate (‘interaction’ 
in analysis of variance terminology). As a consequence, inferences drawn from data 
obtained with independent factors X, will be systematically biased if, in ‘nature’, the 
behaviour causes are actually correlated. Such a bias will be even larger if the chosen 
(and experimentally produced) variation in X, constitutes an unrepresentative 
sample from the natural variation in X, (cf. Brunswik’s (1956) notion of ‘systematic’ 


.v. ‘representative’ experimental designs). 


The foregoing evaluation of univariate experimental research techniques has been 
made explicitly from the standpoint of personality research and no further. It leads 
to the following summary: 

(1) By restricting the experiment to one single behavioural variable Y,, informa- 
tion about any cross-relationship with other behavioural variables Y, is not only 
unknown but also constantly neglected in interpreting the results. If Y, has been 
chosen to represent a certain hypothetical construct (e.g. anxiety) conclusions drawn 
from the experiment are very likely to be in error because a single behavioural 
variable will measure this construct typically with only low construct validity (Cattell 
& Scheier, 1958, 1961). 

(2) Univariate experiments introduce (an assumed rather than a discovered) 
unidirectionality into the investigated cause-effect relationships pertaining to a 
behavioural datum Y, and a set of ‘independent’ variables X,. 

(3) In deciding about the nature of the variables X, to be included in a study as 
well as their variation to be produced in the experiment, rather than assessing them 
under natural variation, the researcher may create an unrepresentative image of 
nature—this even more so if, in the course of the experiment, the interrelationship 
between any two ‘factors’ X, and X; is not modelled after their natural correlation 
but set orthogonal on a priori grounds. 

By contrast, in multivariate experimental designs it is not a single behaviour variable 
Y, that is studied, but a set of such variables Y,... Y,,; the latter constitutes a sample 
of variables, either selected to sample a complete domain of behavioural phenomena 
or chosen on the basis of previous results for the purpose of multivariate measure- 
ment of one or more hypothetical constructs (factors). Unlike univariate experi- 
mentation, multivariate research does not decide at the outset which variables are 
‘dependent’ (effected) and ‘independent’ (effectors) and which hypothetical con- 


structs are most likely to prove useful in the course of explaining overt behaviour. 
1-2 
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The answers to these questions are aims rather than premises of a multivariate 
experiment. Stating it more explicitly, the aims of multivariate personality research 
are in essence threefold: 

(1) The construction of measurement instruments such that the domain of 
behaviour differences, the ‘personality sphere’, can be sampled representatively by 
way of a limited set of variables. 

(2) The discovery of those ‘factors’ or ‘causal entities’ that underly the observable 
behaviour variation, thus delineating a model of personality which expresses observ- 
able behaviour as a function of these factors. 

(8) The further investigation of these factors, in order to arrive at a substantive 
theory over and above the variable-factor relationships. 

These aims are perpetuated by the multivariate researcher in what may be de- 
scribed as a four-stage procedure as outlined schematically in Table 1. 


Table 1. The four principal stages in multivariate personality research 


Methods 
l. Delineation of behaviour universe (‘per- Listing of ‘surface traits’ (Cattell, 1946), relying 
sonality sphere’) in terms of observable upon: free behaviour observation in real-life 
traits situations, logical condensation from all existing 


verbal expressions descriptive of personality 
characteristics (e.g. Allport & Odbert, 1936) 

2. Construction of a sample of surface trait Development of suitable assessment instru- 

measures to represent this universe ments, e.g. objective behaviour testa, from 

which these traits can be measured. In addi- 
tion to pure behavioural measures, non- 
behavioural (physiological, physical, environ- 
mental) variables should be considered as well 


3. Discovery of the primary factors under- Multiple factor analysis of the obtained variable 
lying the behavioural data sample through several replicative studies 
(using replicability of a factor as criterion of 
ita behavioural generality) 
4, Exploration of meaning and behavioural Testing hypotheses about the discovered 
significance of the obtained factors factors or ‘source traite’ (Cattell, 1946), 


accumulating information on their mechanisms 
of development (e.g. nature/nurture results, 
age development) and operation 


The following considerations are essential to this multivariate approach to the 
study of personality: (a) Research is not centred, from the very beginning, on pre- 
selected classes of ‘dependent’, and ‘independent’ variables—the factors or causes 
determining overt behaviour are obtained from analysing a representative sample 
of the total data matrix into more basic entities underlying the observed stimulus— 
response contingencies. (b) Instead of experimentally introducing a (potentially 
unrepresentative) variation in the factors of possible influence upon behaviour, 
natural inter-individual variation in behaviour, under fixed stimulus conditions 
(or intra-individual, as in P-technique (Cattell, 1946, p. 96ff.)), constitutes the basic 
data matrix. (c) Behavioural phenomena are studied in their mutual interrelation- 
ships rather than singly. 
~ According to the ‘strategy’ of research laid out in Table 1, factor analysis is only 
part of a multivariate research programme in personality. Once factors have been 
located and rendered accurately measurable by objective test batteries or question- 
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naire batteries, there is no need for factor analytic skills in their use in psychological 

‘ experiments. Thus step 4 in Table 1 is primarily non-factor analytic, and factor 
analysis only enters into it in so far as this step also includes the analysis of the 
primaries in terms of higher-order factors. This latter undertaking, of which the 
present study is an example, is likely to yield the double gain of discovering certain 
broader interactions not yet known and of helping in the interpretation of the 
primaries themselves. 


I. TEHE PRESENT RESULTS ON REPLICATED FIRST-ORDER AND 
SECOND-ORDER FAOTORS IN OBJECTIVA PERSONALITY TESTS 


In a systematic multivariate approach to studying personality, some 20 years ago, 
Cattell (1945) started on the first exploratory work on the delineation of what he 
called the ‘personality sphere’, the universe of all conceivable personality charac- 
teristics. After an initial condensation of the ‘surface trait’ list thus obtained, sub- 
sequent research—corresponding to stage 2 in Table 1—was directed towards the 
development of a core set of assessment instruments for measuring each one of the 
personality surface traits contained in this list. In fact, this variable selection and 
construction work was done concurrently in all three distinguishable media of 
behaviour assessment: real-life data in situ (L) (including records and behaviour 
ratings (BR)), questionnaire responses (Q), and objective tests (OT). Factorization 
of the included surface traits into a smaller set of personality factors (or ‘source traits’) 
was accomplished in all three media, with good cross-media convergence of the factors 
obtained (Cattell & Saunders, 1950, 1955; Cattell & Beloff, 1956). 

During the last 15 years, research by Cattell and his co-workers has been devoted 
largely to the two most promising of the three media, to questionnaire responses and 
objective test data. A first extensive summary of the respective research findings 
and general principles was given in 1957 (Cattell, 1957a), a more completely doou- 
mented, up-to-date report on the factor structure in objective personality tests is 
presented in a recent monograph (Hundleby et al. 1964). A description of the more 
than 300 objective tests used in the OT factorizations is given by Cattell & Warburton 
(1964). The briefest possible outline of these factors will be given here to familiarize 
the reader with the principal findings on these first-order and second-order factors 
in objective personality tests, since the psychological meaning of the third-order 
factors can only be evaluated from a proper understanding of the factor structure 
obtained at the preceding levels of analysis. 


(a) The nature of the primary personality factors in objective tests 

In their recent review of the evidence on objective personality test dimensions, 
Hundleby et al. (1964) survey the results of more than 30 independent multivariate 
researches in which the factor structure of objective personality tests has been 
investigated. Studies included in this survey are limited to those which have enough 
identical test variables in common so that cross-studies factor matching could be 
objectively evaluated. Thus the final list of included researches contains, in addition 
to studies by Cattell and his co-workers, factor analytic researches by Ryans (1938), 
Thurstone (1988, 1944), Thornton (1939), Brogden (1940), Eysenck (1947, 1952a, b), 
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and a few others. No detailed reference will be made here to these analyses, and 
the reader is referred to the Hundleby et al. (1964) monograph for more specific 
information on the nature, design, and results of these studies. 

Re-examination of the matching of factors between the different analyses revealed 
a series of twenty-one primary objective personality test factors which showed 
adequate cross-studies consistency and of which all but one have been repeatedly 
identified in both adult and child populations. Following Cattell’s early suggestion 
(Cattell, 19576), these twenty-one factors have been indexed in a Universal Index 
(U.I.) series, starting at U.I.16 (U.I.1 to U.I.15 correspond to the principal factors 
in ability tests as reviewed by French, 1951). For each of these twenty-one factors 
the loading pattern (in terms of ‘salient’ test variables) has been integrated from all 
the researches in which it could be identified. The resulting average loading pattern, 
which comprises up to sixty and more consistently loading test variables for some of 
the factors, defines each factor in terms of observable test behaviour and constitutes 
the basis for interpreting the factors. 

In Table 2 these factors are listed by their U.I. number and current interpretative 
title. The degree of factor analytic replication is indicated both by the number of 
studies in which a factor has emerged (for children and adult subjects separately) 
and by the total number of subjects on which these studies have been based. In the 
right-hand column of Table 2 a brief psychological description is given for each factor, 
always referring to the positive factor pole (all factors are bipolar). In evaluating 
these descriptions the reader should keep in mind that they represent a first psycho- 
logical abstraction from the averaged loading pattern, each descriptive phrase being 
based upon several, interpretatively convergent, test variables. 

Some of these personality source traits have been described previously by other 
researchers under different titles. U.I.23, for example, corresponds to Eysenck’s 
neuroticism factor (in reversed direction), U.I.25 closely resembles Eysenck’s psycho- 
ticism factor (again in reversed direction), and factor 2 in Eysenck’s cyclothymia- 
schizothymia analysis (Eysenck, 1952a) is in good agreement with the pattern of 
factor U.I.21. U.I.17 matches with Thurstone’s (1944) factor F— (Slowness of 
Perception), U.I.19 with Thurstone’s factor E+ (Suppressive Manipulation of Con- 
figurations), and U.I.22 with Thurstone’s C+ (Speed of Reaction). As to the last 
three factors, their pattern is no longer that of plain ability factors as they appeared 
in Thurstone’s work, for the broader sampling of variables from a wider domain has 
now revealed them as temperament factors with the ability component being only a 
part of the total pattern. 

Additional, non-factor analytic, results on these factors are presented schematically 
in Table 3. The column headings and entries should be understood as follows: 


(1) Evidence on state factors 

A factor obtained from analysing intra-individual response variation over time 
(such as in P-technique) instead of inter-individual behaviour differences is more 
likely to be a state factor rather than a trait. Replicative P-technique analyses (see 
Cattell, 1955a, 1957a, p. 633ff.) and a study using the ‘incremental R-technique’ 
design (Cattell & Scheier, 1960) did in fact show ten primary state factors in objective 
personality tests. An asterisk in the first column of Table 3 indicates that this factor 


U.I. no. 


of 
factor 


U.1.16 


U.L.A17 


U.I.18 


U.I.19 


U.I. 20 


U.I. 21 


U.I. 22 


U.I. 28 
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Table 2. The twenty-one principal personality factors in 
objective tests 
Factor analytic replication rate 


Factor title 


Assertiveness v. 
Submissiveness 


Timidity v. Adven- 
turousness 


Smartness v. 
Thoroughness 


Critical Indepen- 
dence v. Sub- 
duedness 


Comention. (Accept- 
ance of Culture) 





v. Unresponsiveness 


Exuberance v. 
Quietness 


Cortertia (Cortical 
Alertness) v. 
Pathemia 


Ego Strength v. 
Neurotic Debility 


jects studies jects 


Adults Children 
o_o ch HF 
No. of No. of 
No.of sub- No. of 
studies jecte studies 
10 2212 5 725 
13 2589 3 428 
9 2070 4 525 
18 2655 5 154 
9 2023 5 657 
ll 2341 5 154 
12 2437 5 754 
10 1611 4 625 


15 


16 


13 


18 


14 


16 


17 


14 


Total 


No. of Psychological descrip- 
sub- No.of sub- 


2937 


8017 


2595 


2680 


8095 


8191 


2236 


tion of the positive 
factor pole 


Fast natural tempo and 
fast speed of motor and 
cognitive performance; 
carefulness ; high self- 
assertion and frustration 
tolerance; upper class 
tastes 

High cautiousness and 
timidity; readiness to 
inhibit overt behaviour 
under threat; less alert 


More rapid, but super- 
ficial judgements; faster 
speed on motor tasks; 
personally less secure; 
more susceptible to 
social norms 


Controlled, competent 
exactness; low dis- 
tractability; self-com- 
placent oriticalness of 
others; flexible think- 
ing, low social sug- 
gestibility 

High acquiescence and 
tendency to conform 
with group norms; high 
sensitivity to punish- 
ment and disapproval 

Imperviousness to social 
suggestions ; faster speed 
of social judgements, 
and faster perceptual 


speed; high verbal and 
ideational fluency 


High immediate respon- 
siveness, but low en- 
durance ; fast speed of 
reaction; tense restless- 
ness and high level of 
activation; fast per- 
ceptual speed 

Lack of rigidity; high 
ability to concentrate; 
high endurance of 
difficulty 


U.I. no. 


of 
factor 


ULL. 24 


UL. 25 


U.I. 26 


U.L.27 


U.I. 28 


U.L 29 


UI. 30 


U.1.31 


U.I. 82 
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Table 2. (cont.) 


Factor analytic replication rate 
Tonan 
Adulta Ohildren Total 
oe 
No. of No. of 
No.of sub- No.of sub- No.of sub- 
Factor title studies jecta studies jects studies jects 
High Anxiety v. 8 1883 6 854 14 2237 
Low Anxiety 
Realiam v. Psy- 8 1254 5 784 13 2008 
chotic Tendency 
Narcissism v. Non- 8 1876 5 725 13 2101 
Involvement 


Grudgingness v. 4 683 


Trustingness 


Rigidity of 8 1427 4 626 


Superego v. 
Casualness 


Wholeheartedness 7 
v. Unco-operative- 


1816 3 393 10 2209 


1104 3 461 8 1565 


361 6 1811 


1090 4 574 9 1664 


No. of Psychological descrip- 


tion of the positive 
factor pole 

High manifest anxiety; 
increased. susceptibility 
to annoyance and em- 
barrassment; insecurity 
(feelings of guilt and 
self-depreciation); high 
drive tension level 

Low cognitive and per- 
ceptual imaginative 
power; high accuracy 
and speed on well- 
structured (conven- 
tional) tasks; reality- 
directed attitudes 

Pervasive efficiency and 
sophistication of re- 
sponse; high persis- 
tence; low self-evalua- 
tion, but high self- 
concern; high sensi- 
tivity to threat; good 
immediate control 

Low self-esteem; low 
aspiration level and teat 
motivation 

Low psycho-physical 
‘momentum’; lack of 
self-confidence and 
of steadfastness of 
opinion; increased 
negativistic criticalness 

High speed and co- 
operativeness of re- 
sponse; little effect 
resulting from discom- 
fort and threat; over- 
reacting 

Stolid temperament 
(slow and less careful); 
little fluctuation of 
attitudes; restricted 
emotionality (aloof, 

t dry ’) . 

High stability of atti- 
tudes; high cautious- 
ness; determined self- 
control; slow natural 
tempo 

‘Extraversion’; opti- 
mistic self-confidence; 
high perceptual and 
cognitive fluency ; 
social interests 
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Table 2. (cond.) 
Factor analytic replication rate 


eC. ey 
Adulte Children Total 
U.I. no. No. of No. of No. of Psychological descrip- 
of No. of sub- No.of sab- No.of gub- tion of the positive 
factor Factor title studies jects studies jects studies jects factor pole 


UI.33 Pessimism (Dour- 3 368 1 164 4 582 Pervasive pessimism; 
ness) v. Optimism depressed lack of self- 
confidence; conservative 
and anxious approach 
to environment 
U1I.34 Autism v. Con- 4 381 2 209 6 590 Reasoning more 
ventionality ‘emotional’ than 
‘rational’; indifferent 
regarding social norms; 
high imaginative 
fluency; interest in the 
unusual rather than the 
usual 


U.I.35 Laziness v. 8 340 1 80 4 420 Low level of cognitive 
Enthusiasm performance; sluggish- 
ness and torpidity of 
behaviour, lacking 
incisiveness; lack of 
fine motor control 


U.I.36 Strong Self-Sonti- 3 309 — — 3 309 High self- sentiment; 
ment v. Laok of foresighted restric- 
Foresightedness tiveness 


resembles closely one of the known state factors of personality; the implication is 
that the factor in question at least partly represents state rather than stable trait 
variance. 
(2) Criterion relationships 

The entries represent the signs of statistically significant criterion associations; 
for the clinical criteria a positive sign indicates a significantly higher mean score in 
the first-mentioned criterion group. The correlations with pilot training criteria 
(Cattell eż al. 1953; Knapp & Most, 1960) and with the normal-neurotic dichotomy 
(study R9-Ta in Cattell & Scheier, 1961, p. 66; Cattell, 1961) are each compiled from 
two studies, the remaining criterion validities are each based on one analysis (com- 
parisons with a delinquent sample, Cattell, 1961; college achievement, Pawlik, 1961). 


(3) Nature—nurture evidence 

The results reported in this column have been obtained in pre-adolescent children 
(Cattell, Stice & Kristy, 1957). An ‘E’ indicates primarily environmental, and ‘H? 
primarily hereditary determination of a factor. 
(4) Age trend results 

The entries in this column indicate the increase (positive sign) or decrease (negative 
sign) in mean factor score over the age period indicated; each value is expressed in 
units of the within-age factor score standard deviation (Cattell, 1957a, pp. 612ff.) 
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Blank cells in Table 3 indicate non-significant relationships; the ? denotes con- 
flicting results between independent analyses. A crossed-out cell ( x ) shows that no 
results are available as yet on this factor. 


Table 3. Addttional, non-factor analytic evidence on primary 
factors in objective personality tests 


Criterion relationships 
—_— "OF 

Identi. Non-de- 

fiable linquents Delin. 

also as Success Normals v. quents College Nature- 

state in pilot v. Delin- v. achieve- nurture Age trend: 

factor training Neurotics quents Neurotics ment evidence 9-15 years 
U.I. 16 + + + E + 1/80 
U.I. 17 * — E +1loe 
U.I18 + x x 
U.T19 * + + E +3/80 
U.I. 20 + + H + l/4o 
U.I. 21 + + x x x H — 1/20 
U.I. 22 * + x x x E +3ho 
U.I. 28 * + + E + 7/80 
UI. 24 * _ _ ~ x x 
ULI. 25 ? + + — x x 
U.I. 26 * + + E +7/80 
U.I. 27 x _ x x 
U.I. 28 * ? + E — 8/80 
U.I. 29 + x x x E — 8/80 
U.I.30 + x x 
UI.31 x x x x x 
U.I. 32 + + x x 
U.I. 33 x + _ x x 
U.I. 34 x — x x 
U.I. 85 * x - ~~ x x 
UL 386 x x x x x x 


(b) The recent evidence on second-order factors in objective personality tests 

Cattell et al. (1961) recently reported results on second-order personality factors 
in objective tests which, like those in the above discussion of the primary factors, 
were based on several replicative analyses. Their summary is in fact based upon a 
total of five independent studies (comprising in all 1237 adult subjects). Four of these 
researches were subsequent second-order factorizations of previous studies, already 
included in the averaged loading pattern of the primaries, in which the second-order 
analysis started from the primary factor intercorrelation matrix computed from the 
exact reference vector intercorrelations. In one study (Knapp’s sample of 315 U.S. 
Navy Submarine School candidates) the intercorrelations of the primaries have been 
obtained from direct measurement of the first-order factors. 

At present seven second-order factors are well-replicated across different analyses. 
They are listed in Table 4 by their index number and descriptive title. The primaries 
loading each of these factors are also reported,* the principal salients being itali- 
cized. The sign after each U.I. number indicates the sign of the loading of this primary 
factor on the given second-order factor. 


* U.I. 1+ refers, as in French's index system (French, 1951), to a factor of general intellectual ability. 
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In terms of first-order factor variance accounted for, factor F(T)I, called Tied 
Socialization v. Absence of Cultural Introjection, is the largest of the seven second- 
order factors. It is interpreted as a personality source trait which determines the 
degree to which a person will internalize the rules, demands, and norms existing in 
his culture. The finding of Cattell & Scheier (1961) that this factor correlates negatively 
with the dichotomy normal—neurotic further substantiates this inference from the 
primary factors loading on F(T)I. 


Table 4. The seven known second-order factors in objective personality tests 


Factor 
index Factor title First-order salients 
F(T)I Tied Socialization v. Absence of Cultural U.I.20+, UI.28+, UL1-, 
Introjection 0.2.19 —, U.1.254+, U.1.36+4+, 
UI.382+ 
R(T) Expansive Ego v. History of Difficulty in O2.16+, 01.14, U1,19+, 
Problem Solving U.I. 28—, U.I.364+, U.I.18— 
R(T) TT Temperamental Ardour v. Temperamental U04.214+, UT.204+, UL1-, 
Apathy U.I.19+, U.1.27—, U.1.324 
F(T)IV High Educated Self-Consciousness v, Low U.I.22+, UL.I8+, UL.25—, 
Self-Consciousness U.I. 36+, U.I.30—, U.I. 29 —, 
U.I.33+ 
E(T)Y History of Inhibiting, Restraining Environ- U.I.1? +, U.I.23+, U.I.31 + 


ment v. Laxness 


F(T) VI Narcissistic Development v. Environmental U.1.26+4+, 01.274, U.1.84+ 
Contact and Investment 


F(T) VIL High Tension to Achieve and Controlled Drive U.I.24+, U.I.18+, U.1.380— 
Tension Level v. Low Tension to Achieve 


F(T)U, interpreted as Expansive Ego v. History of Difficulty in Problem Solving, 
shows several aspects of what the clinician might refer to as ‘ego strength’. The self- 
determination, ego expansiveness, and high will strength in factor F(T) I] is currently 
explained by a developmental hypothesis, in the sense that these attributes of ego 
strength result from a record of successful drive satisfaction in an individual’s 
history. 

The three principal first-order salients of F(T) IL, U.I.1, U.I.20, and U.I.21, are 
all largely constitutional (hereditarily determined) factors. Factor F(T)II, Tem- 
peramental Ardour v. Temperamental Apathy, therefore appears as a second-order 
source trait primarily determined by heredity. Its major psychological characteristic 
is a voluntary exuberance of response together with a tendency towards free (un- 
restrained) emotional expression. The loading of first-order factor U.I. 20 is somewhat 
puzzling in this connexion; however, U.I.20 loaded highly on F(T)III in only two 
of the five second-order analyses in adults, and recent work by the present authors 
on the second-order factor structure in pre-adolescent children did not substantiate 
U.I.20 as a salient of F(T)III. The qualities of low personal restraint and unin- 
hibited temperamental expression in F(T) III, inferred above, could also well explain 
the negative correlation between this factor and the criterion normal-sociopathic 
{Cattell & Scheier, 1961). 

At its positive pole, factor F(T)IV, High Educated Self-Consctousness v. Low Self- 
Consciousness, involves such characteristics as high shrewdness and imagination, 
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alert control, and high self-sentiment. The factor is interpreted as a (presumably 
largely environmentally determined) pattern of keen self-awareness, possibly 
originating in a critical, competitive environment. 

Factor F(T)V, History of Inhibiting, Restraining Environment v. Laxness, is 
primarily loaded by the first-order factor U.I.17. The hypothesis is that F(T)V 
represents a broad personality source trait of restraint upon, and inhibition of, overt 
behaviour, however not related to any maladjustment or neurotic restrictiveness. 
(Note that factor U.I. 23, which matches the negative pole of Eysenck’s neuroticism 
factor, loads positively on F(T) V.) 

In F(T) VI, Narcissistic Development v. Environmental Contact and Investment, the 
central characteristic is a self-directed, both narcissistic and autistic, development 
lacking sound reality contact—either because of active negation or passive ignoration. 
Somehow F(T) VI comes close to what the clinician might consider as infantile or 
regressed self-assertion. 

Factor F(T) VU, High Tension to Achieve and Controlled Drive Tension Level v. 
Low Tension to Achieve, represents a broad personality source trait of well-channelled 
and goal-directed motivation and drive tension. 


III. THRD-ORDER FACTORS IN OBJECTIVE PERSONALITY TESTS: 
METHOD OF ANALYSIS AND RESULTS 
(a) Method of analysis 

Higher-order factor analyses undertake a factorization of the matrix of inter- 
correlations among the factors at the next lower level of analysis. However, this 
correlation matrix can be determined by two different approaches: (1) by actually 
measuring, by batteries, the factors at the preceding stage of analysis and computing 
their intercorrelations, or (2) from the angular separation, between the factors rotated 
to the best possible simple structure in hyperspace, at the end of a lower-order factor 
analysis. The second approach has been chosen here because it has the advantage 
that the intercorrelations (in our case of the second-order factors) are free from 
systematic attenuation due to both test unreliability and imperfect validity of the 
factor measurement. On the other hand, such correlations are not free from random 
errors due to inexact discovery of simple structure, and therefore it becomes ex- 
tremely important to rotate very thoroughly until no further improvement of 
hyperplane count can be demonstrated. 

The intercorrelations of the second-order factors, on which this analysis is based, 
were obtained from three different studies as shown in Table 5. 

In each of the three analyses all seven second-order factors, F(T)I-F(T) VU, 
have been identified. The second-order factor intercorrelations were computed for 
each study directly from the intercorrelations of the reference vectors* in the final 
oblique simple structure position; the resulting three 7 x 7 correlation matrices were 
then averaged, using Fisher’s 2’-transformation. The obtained pooled matrix of inter- 
correlations of the second-order factors represents the basic data of the present 
analysis; since this matrix has already been published in the article by Cattell et al. 
(1961) it need not be reproduced here. 


* For the distinction between reference vectors and factors see, for example, Harman (1960). 
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The decision as to the number of third-order factors to be extracted was based 
upon application of Guttman’s criterion (Guttman, 1954) which indicated three 
factors (see Table 6). Communalities for three principal axes factors have been 
estimated iteratively; 15 complete iterations gave stable h?-values. With these corm- 


Table 5. The three researches from which the intercorrelations of 





second-order factors were obtained 
Method of analysis 
~ A — 
Rescarch* Subjecta First-order factors Second-order factors 
Rl 86 college undergraduates Factor analysis of test , : 
R2 86 college undergraduates intercorrelations Analysis of the inter- 
: 3 correlations of primary 
Ni 315 U.S. Navy Submarine First-order factors were factors 
School candidates measured. 


* In studies R1 and R2 the same 86 college students served as subjects; the two (only partly 
overlapping) test batteries were administered on two different occasions. 

For a description of the three researches R 1, R2, and N 1 the reader is referred to the article by Cattell, 
Knapp & Scheier (1961). 


Table 6. Latent roots of the matrix of second-order factor intercorrelations 
(with wnities as diagonals) 
Order of Bize of 
latent root latent root 


+ 1-89096168 
+ 1-32596163 
+ 1-18903331 
+0-88407078 
+ 082599782 
+ 0°68432757 
+0-54964723 


IAS Pp ON 


Table 7. Results of principal axes factor analysis 





Principal axes factor 
f NESA s 
l 2 3 
F(T)I — 0-26 +0-26 —0:38 
F(T) Ir +0-21 +0-44 +0-40 
F(T) OI +0-68 — 0-08 — 0-24 
F(T)IV ~0-20 —0-41 +0-89 
F(T)V — 0-25 +0-00 —0-31 
F(T) VI +0-51 —0-10 — 001 
F(T) VI —O11 +0-17 +0-18 


munalities as diagonals, the second-order factor correlation matrix was factored for 
three principal axes factors. Table 7 shows this orthogonal factor matrix. 

The orthogonal factor matrix was submitted to two oblique analytical rotation 
procedures, Pinzka & Saunders’ (1954) Oblimax and Cattell & Muerle’s (1960) 
Maxplane. The former took four over-all rotations for convergence, the latter 
seventeen. The solutions obtained from the analytical rotation routines were further 
rotated visually for maximizing simple structure. The post-Oblimax solution required 
three over-all oblique rotations, the post-Maxplane solution seven. Table 8 gives the 
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two resulting final reference vector structure matrices,* Table 9 the obtained inter- 
correlations of the third-order factors. 

Both solutions are equivalent in over-all simple structure, each yielding a hyper- 
plane count of 48% (+010 hyperplane width). In deciding between the two alter- 
native (but very similar) positions the post-Maxplane solution was regarded as 
preferable (a) because of its lower third-order factor intercorrelations, and (b) because 
of its simpler loading structure. (F(T)IV has three high loadings in the post-Oblimax 
solution, but only two in the post-Maxplane solution.) Only loadings equalling or 
above 0-20 will be regarded as ‘significant’. 


Table 8. Final reference vector structure matrices 


Post-Oblimax. Post-Maxplane. 
Factor Factor 
SSS SS 
Second-order factors A B 0 A B Cc 
F(T)I: Tied Socialization — 0-03 +0-46 +004 — 0:03 +0-47 ~O-11 
F(T): Expansive Ego +004 +002 +0659 +0:05 +001 +0-63 
F(T): Temperamental Ardour +0-70 +0-08 — 0-02 +070 +0:07 — 0:07 
F(T)IV: Educated Self-Conscious- — 0-40 —0-56 —0-27 — 0-40 — 0-55 — 0:09 
ness 
F(T)V: History of Inhibiting, ~0-08 40:23 -017 —008 +024 —0-26 
Restraining Environment 
F(T)VI: Narcissistio Development +0-44 —0-09 +0-01 +0-44 —0-09 +0-08 
F(T) VII: Tension to Achieve —0-16 — 0-00 +6-20 —0-16 — 0-00 +0-22 
Table 9. Intercorrelations of third-order factors 
Post-Oblimax Post-Maxplane 
eS _ Se 
A B Cc A B C 
A +1-00 — 0-84 +0-03 A +1-00 —0-85 +0-05 
B — +100 — 0-36 B — +1-00 —0:05 
Cc — — +1-00 Cc — — +100 


(b) Interpretation of resulte 

It is suggested that the three obtained third-order factors be indexed as F(T)A, 
F(T)B, and F(T)C, respectively. Considering the psychological meaning of their 
second-order salients, they can be interpreted as follows: 

F(T)A. This is the largest of the three factors in terms of second-order factor 
variance contribution. Its principal loading is on F(T) + (Vemperamental Ardour); 
in addition, the factor loads on F(T)IV— (Low Self-Consctousness) and F(T)V1I+ 
(Narcissistic Development). Thus factor F(T)A is characterized by high exuberance 
of behaviour, increased self-concern and self-directed attitudes, low shrewdness and 
alertness, and by lack of adequate internal integration and control. Psychologically, 
the most distinct feature of this pattern is a lack of maturity} and balanced control. 
In fact, practically all characteristics of F(T) A+ can be accounted for by this interpre- 
tation. No direct results are as yet available on the age correlation of this factor—the 
indirect evidence, however, is in support of this hypothesis (see footnote +, this page). 

* The reference vector structure, as a matter of fact, is proportional by columns to the factor pattern 
(see, for example, Harman, 1960). 


t U.I. 21+ and U.I. 22—, principal saliente of F(T) I+ F(T)IV—, respectively, both decline through 
the age period 9-15 years (Cattell, 1957a, p. 617). 
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The slight negative loading of F(T) VIL (Tension to Achieve) on F(T)A is also in 
accordance with this interpretation. 

In order to contrast factor F(T) A from the mature pattern of (goal-directed) ego 
expansiveness, the descriptive factor title Immature Self-Centred Temperament 
v. Mature Environment-Oriented Stolidity is suggested. 

F(T)B. This factor loads on three second-order factors: F(T)I+ (Tied Soctaliza- 
tion), F(T)IV— (Low Self-Consciousness), and F(T)V+ (History of Inhibiting, 
Restraining Environment). Again the psychological pattern is very clear and in- 
ternally consistent; at its positive pole this factor is characterized by a readiness to 
accept cultural norms and demands, a lack of ego strength and alertness (both 
F(T)IV— and U.1.28+ in F(T)I +), and by cautiousness and restraint (U.I.17+ as 
primary marker of F(T)V+). From an interpretative point of view this factor 
apparently implies high internalization of social rules and standards, this being 
brought about on the cost of reduced self-determination and self-assertion (U.I.19 — 
in F(T)I+) and by a (voluntary or enforced) readiness to restrict overt behaviour in 
the pursuit of fulfilling what is set as the ‘norm’ or ‘good standard’. The fact that 
F(T)IV, which has its principal loading on this factor F(T)B, correlates significantly 
negatively with the criterion normal-sociopathic (Cattell & Scheier, 1961) would also 
agree with this interpretation. These ‘comentive’ attributes in F(T)B+ gave lead 
to the suggested descriptive label Restrained Acceptance v. Unrestrained Neglect of 
External Norms. 

F(T)O. It is for this last factor that the two rotational solutions give slightly 
divergent results. As a matter of fact, with few variables no rotation device can give 
completely certain simple structure. However, if we choose the post-Maxplane 
instead of the post-Oblimax position, on the grounds discussed above, factor F(T)C+ 
loads on the three second-order factors (FT) IT + (Expansive Ego), F(T) V — (Laxness), 
and F(T) VII+ (Tension to Achieve). Of these the loading of F(T)II is by far the 
highest. 

On the basis of these results the leading qualities in F(T) C+ are high efficiency of 
performance, determined self-assertion, and voluntary control over one’s environ- 
ment (U.1.16+ and U.I.19+ in F(T)I1+)} together with low inhibition of 
behaviour (F(T) V—) and increased, but controlled and goal-oriented drive tension 
(F(T) VII+). A pervasive efficiency and competence (both in terms of speed and 
quality of performance) can be inferred for F(T)C+ from the nature of the primary 
factors marking its salient second-order factors; in the context of high goal motiva- 
tion and low inhibition this suggests an interpretation of factor F(T)C in terms of 
high primary ego-control and ego-strength, paired with good general ability (U.I.1+ 
in F(T)O +). The factor title High Self-Assertion v. Low Self-Assertion is suggested 
under the hypothesis that the assertive and dynamic qualities form the ‘nucleus’ 
of this personality source trait, and the good performance level is a function of 
those attributes rather than just an associated phenomenon. 

The obtained intercorrelations between the third-order personality dimensions 
(see Table 9) are in good agreement with the relationships to be predicted from their 
psychological interpretation. Both rotational solutions indicate a substantial 
negative correlation between F(T)A (Immature Self-Centred Temperament) and 
F(T)B (Restrained Acceptance of External Norms) which ties in well with the 
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respective factor interpretations. In the preferred post-Maxplane position faotor 
F(T)C is practically orthogonal to the remaining factors, and both solutions again 
agree on a correlation of virtually zero between F(T)A and F(T)C. 


4, Discussion AND SUMMABY 


Only minimal theoretical comment will be made on the above three patterns. 
Owing mainly to uncertainties inevitable in rotating with few variables, factor 
analysts would do well patiently to await replication on new subject samples before 
proceeding to the potentially extensive theoretical implications of such findings. 
However, certain considerations about higher-order factors in general should be 
borne in mind. Cattell (1946) has suggested, as an inductive conclusion, that corre- 
lations and loadings can be expected to become smaller in successive higher-order 
analyses. On the other hand, it is possible that this occurs only in the first step from 
tests to primary factors. The increase in the unique variance left unaccounted for 
with increasing order of factorization may be due to nothing more than that fewer 
common factors are discoverable, through shrinking size of analysed correlation 
matrices, at higher than at lower orders. 

The commonly accepted position of Burt (1940) that a hierarchy of factors exists 
can be accepted only if it could be demonstrated that the ‘hierarchy’ is not an 
‘artefact’ of this inevitable reduction of the number of correlated variates at higher 
orders. The writers would like to suggest the alternative theory of a ‘spherical net- 
work’ which supposes that higher-order factors are influences contributing to the 
variance of lower-order factors, but admits circular ‘feedback’ of causal action in 
which ‘higher’ factors could in turn be affected by those one or two orders lower. 
According to this, higher-order factors need not be any more ‘important’ than lower- 
order factors, though the probability remains that they will be broader in their 
influence.* 

It is possible that what the clinician sees, without the aid of measurement and 
computers, must be restricted to relatively few factors and that these perceptions will 
tend to be restricted to seeing the highest-order factors. Although we definitely did 
not start our studies with any predilections for psychoanalytic theory, it is a striking | 
fact that the psychoanalytic descriptions of Ego, Id and Superego would fit very well 
the three major patterns found in this research. We are not ready to adopt this as our 
theoretical position at present, for several other possibilities need to be explored. |. 
They can best be investigated by, first, independent checks by other investigators on 
the third-order factor structure (using the Objective-Analytic Test Battery (Cattell, 
19556) to measure the primary personality factors) in new population samples, and 
by clinical and experimental research relating actual measures on these three factors a 
to various life criteria and experimental influences. č 
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i THE RELATIVE IMPORTANCE OF PROACTIVE INHIBITION 
AND DEGREE OF LEARNING IN RETENTION 

OF PAIRED ASSOCIATE ITEMS 


By PETER B. WARR 
! Department of Psychology, University of Sheffield 


' It has been reported that recall scores tend to decline with increasing numbers of lista learned. 
This has been attributed to proactive inhibition from the earlier lists. Two experiments are 
reported which test the hypothesis that this variation in recall score is more dependent on 
variations in mean degree of learning of items. This more economic explanation is supported by 
the findings, but analysis of the data indicates that a second factor plays a minor role in deter- 
mining recall scores. It is suggested that this may be proactive inhibition, but that other inter- 
pretations are also possible. 


It has been suggested by Underwood (1957) that an important learning variable 
affecting retention is the previous learning experience of subjects. Underwood 
collates the results of several earlier experiments to demonstrate that recall of verbal 
material is a function of the number of previous lists learned: the greater the number 
of lists learned, the lower is the recall score after 24 hours. This is interpreted to mean 
that the greater the number of previous lists learned the greater is the proactive 
inhibition. Proactive inhibition is in this way taken as a causal factor affecting recall 
| performance. 

It has, on the other hand, often been reported that subjects require fewer trials 
to criterion with increasing numbers of lists presented. This has, for instance, been 
shown for serial lists by Ward (1937) and Postman (1962), and for paired associate 
lists by Greenberg & Underwood (1950). It is possible that this increase in speed of 
learning determines at least part of the decline in recall performance with increasing 
numbers of lists learned. The experiments reported in this paper were conducted in 
order to test this hypothesis. 

The experimental procedure employed followed, in outline, the paradigm discussed 
by Underwood (1957). Subjects learned a series of lists on successive days, with 
recall of each list being measured before the next list was learned. The learning task 
was to associate correctly paired adjectives. It should be noted at this point that 
retention of paired associates, as measured by a single relearning trial after 24 hours, 
is expected to be better than retention of a serial list, primarily because ordering of 
items is of greater importance in recall of a serial list. This implies that it may be 
misleading to infer the magnitude of the decline in recall performance after several 
lists have been learned from a composite curve presenting the results of both paired 
associate and serial learning. Of the results comprising the composite curve exhibited 
by Underwood (1957) only three are in fact of experiments employing solely paired 
associate lists. It is significant that these three experiments (Weiss & Margolius, 
1954; Gibson, 1942; Williams, 1950) result in higher recall scores than the remaining 
experiments cited by Underwood. Although, therefore, we expect to find a decline 
in recall scores with an increase in the number of paired associate lists learned, we do not 
expect this decline to be as large as that indicated by Underwood’s composite curve. 

2-2 
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EXPERM™MENT L 


Materials Experimental procedure 

One hundred and forty-four two-syllable adjectives were selected from the sample of studente’ 
spoken vocabulary observed by Black & Ausherman (1955). One half of these adjectives occurred 
less than six times in this sample (of 288,152 word-symbols) and served as response terms in the 
present experiment. The other 72 adjectives ocourred more than six times in Black & Ausher- 
man’s sample, and these served as stimulus terms. One half of the stimulus terms were 6-letter 
words and the other half were of 6 letters. The set of response terms was similarly constituted. 
Stimulus and response terms were paired in such a way that these differences in word-length were 
counterbalanced. Additional limitations on the selection and pairing of these adjectives were 
as follows: (1) No adjective which could also be used as a noun or a verb was selected (e.g. 
‘arctic’). (2) No term obviously similar to a previously selected adjective was employed (e.g. 
‘civil’ and ‘civic’ were not both selected). (3) An attempt was made to avoid any ‘expected’ 
pairings of adjectives. 

Six twelve-item lists were drawn from the 72 pairs of items. This was on a haphazard basis 
except that three pairs in each list were from each of the four pairing categories shown above. 
It is felt that the six lists so generated were of approximately equal difficulty. 


Method and subjects 


Each list was learned to a criterion of one correct trial by the anticipation method. The list 
was projected on a screen in a darkened room from slides arranged so that one order of presenta- 
tion of the list was in each slide magazine. Nine magazines were filled for each list, so that nine 
different orders of presentation were possible. If more than nine trials were required, the tenth 
order of presentation was the same as the first, the eleventh as the second and so on. The interval 
between presentations of the list was 10 sec. 

Each slide was presented for 3 sec. with an inter-slide interval of 1 sec. For each pair the 
stimulus item alone was first presented and subjects’ anticipations were recorded by having each 
subject write a single anticipation on each page of an answer booklet. The stimulus item was then 
presented coupled with the response item. 

Twenty undergradute subjects took part in the experiment and these were divided into five 
groups of four. This allowed five different arrangements of magazines. It also allowed observa- 
tion of the response of each subject to ensure that the following conditions were met: nothing 
should be written while both the stimulus and the response terms were being displayed; each 
subject should indicate the correctness of each response by a tick or cross; each subject should 
note the number of each trial in the booklet as announced; each subject should leave the room 
on anticipating correctly all response terms on one trial. No difficulty was experienced by subjects 
in following these instructions. 

The experimental design required subjects to be present at the laboratory at the same time 
on 7 successive days. A single list was learned to criterion on each day and recalled the following 
day. The recall measure was an additional anticipation trial. Three minutes after the recall of 
the previous list, learning of the current list commenced. In this way, six liste were learned and 
each was recalled after 24 hours. Each subject sat in the same position on each day and condi- 
tions were as nearly identical over days as was possible. Although subjects were aware that they 
were to recall a given list on the next day, no attempt was made by instructions to prevent 
rehearsal of a list outside the experimental situation. There is some doubt about the effect on 
retention of instructions designed to prevent rehearsal (e.g. Underwood & Keppel, 1962), and 
indeed about the effect of such instructions on rehearsal. It may be noted at this point that, in 
response to questions at the end of the experiment, six subjects admitted some rehearsal, but 
only of items from list 1. There is of course no way of checking the validity of this estimate. 
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Results and discussion 


As had been anticipated, speed of learning increased with increasing number of 
; lists learned. Learning speed can be measured in several ways, some of which may 
‘ be considered here: 
' (a) Trials to criterton: subjects’ performance on this traditional measure is shown 
: in Table 1. A steady decline in mean trials to criterion is accompanied by decreasing 
intersubject variability as evidenced by the s.p. values. 

(b) A somewhat more refined measure of learning speed is obtained by determining 
the mean trial on which items of a list are first correctly associated. This performance 
measure does not suffer from the disadvantage attached to the trials to criterion 
measure that a small number of exceptionally difficult items in the list may exert an 
undue influence. Table 1 also shows the results obtained by applying this second 


measure to the data. 





Table 1. Learning performance for successive lists in Experiment 1 


$ 
i 
i described by three measures 
1 
List 
t 
aa 

i l 2 3 4 5 6 
i Mean trials to criterion 11:40 10-20 8-80 115 6-95 6°85 

8.D. 38-67 3-54 3-14 3-05 2-56 1:56 
i Mean trial on which first correct 5-55 4-80 4-35 4:20 3°66 3-70 
i association occurs 
i 8.D. 1-28 0-81 0-66 0-78 0-68 0-46 
D Mean number of correct anticipa- 5-90 5:63 4:92 4-21 3:97 3-86 
| tions per item 
i aD. 1-79 1-74 1-87 1:17 1:37 0-91 


l (c) It is possible to divide the total learning period into a response learning stage 
' and an associative stage (Underwood, Runquist & Schulz, 1959; Underwood & 
Postman 1960; Warr, 1963). In a paired associate learning task, response learning 

. involves the acquisition of response terms in a given list as relevant to that list, 
| whereas during the associative phase these reponses come to be associated with the 
prescribed stimulus term. Postman (1961, 1962) has suggested that the duration of 
the response learning stage can be estimated by the number of the trial on which the 
correct response is given anywhere in the list, and that the length of the assoctative 
_ stage can be assessed by the number of trials between response learning and the first 
| correct association of responses. It will be seen that this procedure is in fact a refine- 
ment of measure (b) above, in that the mean total duration of these two phases is 
equivalent to the mean trial on which items of a list are correctly associated (i.e. 
measure (b)). Table 2 exhibits a decline in both stages with increasing numbers of 
lists learned. 
(d) A measure that is particularly suited to the analysis which follows is obtained 

by observing the mean number of correct anticipations per item. This measure is in fact 
determined not only by the number of trials to criterion but also by how early in 
learning a subject starts correctly to associate items. For instance, subjects requiring 
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fewer trials to criterion will not necessarily make fewer correct anticipations per item, 
since it is possible that they will start to make correct anticipations earlier than slower 
learners. The mean number of correct anticipations per item for successive lista is 
shown in Table 1. 


Table 2. Duration of response-learning and associative stages in learning 
successive lists in Experiment 1 


List 
rr ty 
1 2 3 4 5 6 
Mean length of response-learning 4-40 4-20 3-98 3:85 3:37 3°52 
stage 
Mean length of associative 1-15 0-60 0-37 0-35 0-29 ` 0-18 


stage 


Mean speed of learning increases over successive lists according to each of these 
four measures. This has important consequences in terms of mean degree of learning 
of items. Degree of learning is here defined operationally as the number of times that 
an item is correctly associated during learning. No assumptions are made in this 
definition about the ‘strength’ of associations, resistance to extinction, etc. It 
follows from this operational definition that measure (d) above is in fact also a measure 
of degree of learning. Mean degree of learning of items can be seen from Table 1 to 
decline over the six lists. 


Recall performance 


The recall performance of the group 24 hours after learning each list is shown fully 
in Table 3. This table exhibits the finding that mean C score (items correct) declines 
steadily over the six lists. A similar decline in mean S score is also shown. S score is 
a measure of the number of substitute responses made. These are responses legitimate 
in that they occur in the current list but are attached to an inappropriate 
stimulus term. Overt interference from previous lists (J score) is also shown in 
Table 3, according to the list from which such overt interference occurred. It is 
significant that, although mean I score increases over the six lists, it on no occasion 
reaches a high enough value to account for the decline in G score. St score (recall of 
stimulus terms) and X score (emission of extraneous, non-experimental items) show 
no consistent changes throughout the experiment. M score, which is also shown in 
Table 3, iş the total number of responses made, being therefore the total of O, S, I, 
St, and X scores. 

The percentage of items correctly recalled after 24 hours is shown in Fig. 1 (the curve 
labelled ‘Experiment 1’). A decline from 82-5 to 60-8 % occurs over the six lists. This 
decline is very similar to the decline in patred associate recall performance in the data 
collected by Underwood (1957). It is less marked than the decline shown in Under- 
wood’s composite curve, but as indicated above, recall of paired associate lists is 
expected to be better than recall of serial lists. Although, therefore, the observed 
decline in C score may provide some support for the proactive inhibition hypothesis, 
proactive inhibition cannot always be as important a factor as Underwood suggests. 
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Further analysis of the data, however, indicates that it is invalid to attribute this 
decline wholly to proactive inhibition. It has already been noted that mean degree 
of learning of items (as measured by number of correct anticipations) declines with 
, increasing numbers of lists learned. The parallel decline in mean degree of learning 


Table 3. Recall performance for successive lists in Experiment 1 











1 2 3 4 5 6 


Lists 


Fig. 1. Mean percentage of items recalled correctly after 24 hours from each 
of the six lists in Expte. 1 and 2. 


and C score suggests that degree of learning may be a factor affecting the number of 
items recalled. It is clear, however, that a rather more direct relationship has to be 
established before this conclusion can validly be drawn. 

If it is possible to show that the recall of individual items is dependent on the degree 
of learning of those items, we can argue that the decline in mean degree of learning 
is in fact producing at least part of the decline in C score. 
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The most straightforward way of investigating the relationship between degree of 
learning of each individual item and the probability of recall of that item is to relate 
number of correct anticipations to the probability ofrecall. If this is done it is possible 
to pool the data for all subjects and produce a graph with ‘Number of correct 
anticipations’ and ‘Probability of recall’ as the axes. This method has been used by 
Underwood (1954). It is, however, possible that an artefact is introduced by the fact 
that not all subjects contribute to each probability value, since some subjects need 
fewer trials to criterion than others. The former subjects will, therefore, only con- 
tribute to the probability values for the smaller number of correct anticipations. 

Runquist (1957) has used a second method of combining number of correct associa- 
tions data for a group of subjects. He avoids the possible artefact considered above 
by ranking each item for each subject according to the maximum number of correct 
anticipations made by each subject. Thus, the item receiving the maximum number 
of correct anticipations for each subject is ranked ‘1’ irrespective of the actual number 
of correct anticipations. It then becomes possible to combine the data for each rank 
so that each subject contributes to each combined score. This procedure is also open 
to a methodological objection: it does not follow that the intervals between ranks are 
the same for all subjects. The method permits a difference between any number of 
correct anticipations to be equivalent to the difference between any number of ranks. 
For instance, if the maximum number of correct anticipations of an item by a subject 
is 12, the item receiving 12 correct anticipations is ranked ‘1’. Consider the case of 
two subjects for both of whom the item ranked ‘1’ has been correctly anticipated 
12 times. Suppose that for one of these subjects the item ranked ‘2’ has been 
correctly anticipated 11 times, and that for the other subject the item ranked ‘2’ has 
been correctly anticipated 8 times. It is unlikely that to combine the data of these 
two subjects for rank 2 is a legitimate step. 

This difficulty may be avoided by a slightly more precise ranking procedure. The 
number of correct anticipations received by each item for a given subject may be 
expressed as a percentage of the maximum number of correct anticipations made by 
that subject, In this way rank 1 is always equivalent to 100%; rank 2 in the hypo- 
thetical case above is equivalent to 92 % (i.e. 44 x 100) and 67% (i.e. 3, x 100) for the 
two subjects. But whereas this method avoids the objections levelled against the 
two previous measures, it is itself not wholly satisfactory. This is because each value 
is dependent on the maximum number of correct anticipations for each subject. In 
this way a given percentage value for different subjects can be a function of several 
widely differing numbers of correct anticipations. 

Since each of these three methods of relating degree of learning to probability of 
recall is somewhat unsatisfactory in one respect, the present data were analysed 
according to each of the procedures to find whether the relationships were syste- 
matically distorted by the potential artefacts discussed. The potential artefact is of 
a different kind in each case and each method should yield a different relationship if 
the artefact is of importance. The results of this analysis suggest that these possible 
artefacts are of little significance, since the obtained relationship between degree of 
learning and probability of recall after 24 hours is the same irrespective of the pro- 
cedure used. 

Tt is found that the probability of recall, after 24 hours, of individual items from 
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each of the six lists is directly dependent upon degree of learning, as measured by 
number of correct anticipations during learning. Fig. 2 shows this relationship for 
each list on the basis of the first procedure outlined above. The probability of correct 
recall measure (P(C)) is of the relative frequency type, each value being the number 
of items recalled after each number of correct anticipations during learning divided 


1-0 


0-8 


0-6 


P(C) on recall 


0-4 


0-2 





1,2 3,4 5, 6 7,8 9,10 11,12 13,14 15,16 
Number of correct anticipations during learning 
Fig. 2. The relationship between degree of learning of individual items in Expt. 1 (measured 
by number of correct anticipations) and the probability of recall (P(C)) after 24 hours. Each 
curve indicates this relationship for a given list. 


by the total number of items receiving that number of correct anticipations. The 
categories along the abscissa have been grouped in pairs in order to increase the 
reliability of the P(C) measures obtained in this manner. It should be noted that 
whereas the P(C) values for smaller numbers of correct anticipations are reliable, 
those for higher numbers of correct anticipations are based on only small samples 
and cannot be taken to be reliable. For example, only five items were correctly 
anticipated eleven and twelve times during learning of list 3. The P(C) value after 
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eleven and twelve correct anticipations of items in this list can be seen from Fig. 2 
to be 0:80. This indicates that four of the five items in this category were recalled after 
24 hours; this proportion is based on too small a sample to be reliable. 

The argument so far may be summarized as follows: 

(1) Mean degree of learning of items in each list has been found to decline with 
increasing numbers of lists learned. 

(2) The probability of recall of individual items after 24 hours has been shown to 
depend directly on the degree of learning of those items. 

(3) The finding that mean recall score declines with increasing numbers of lists 
learned is at least partly explicable by a combination of (1) and (2). 

An explanation of subjects’ recall performance under these conditions in terms of 
decline in. mean degree of learning of items would of course be simpler than an 
explanation invoking the additional concept, proactive inhibition. It is felt that this 
simpler explanation is to a large extent valid. It is, however, possible that an 
additional factor is contributing to the decline in C score with increasing numbers of 
lists learned. Yet if the argument thus far is valid, any second factor can only play 
a minor role in the explanation of subjects’ recall performance. 

Ifany factor apart from degree of learning is depressing subjects’ recall of later lists, 
we should expect a given degree of learning to be associated with a lower probability 
of recall with each additional list learned. The probability of recall for each degree of 
learning of each list is shown in Fig. 2; it is interesting that the list 6 ourve in Fig. 2 
is consistently below the list 1 curve. This indicates that a given degree of learning 
(as measured by number of correct anticipations) does not raise the probability of 
recall of items to as high a level when five previous lists have been learned as when 
no previous lists have been learned. 

In order to investigate whether a reduction in P(C) for each degree of learning is 
brought about by each additional list learned, it was necessary to discover whether 
the following two conditions could be met: (a) the curves in Fig. 2 could be shown to 
be significantly different; (6) the overall rank-order of the curves could be shown to 
follow the order in which the lists were learned, so that the earlier the list, the greater 
the P(C) of items for each degree of learning. It was found that the first of these two 
conditions could, in fact, be met; a Friedman two-way analysis of variance (combining 
values above seven correct anticipations) indicated that the curves were significantly 
different (x2 = 11-34, P < 0-05). The second requirement (that there is a significant 
tendency for the P(C) of items for each degree of learning to decline with each addi- 
tional list learned) was tested by computing the rank correlation (p) between the 
overall rank order of the curves in Fig. 2 in terms of P(C) values and the order in 
which the lists were learned. A significant positive correlation indicates that a given 
degree of learning is associated with a lower probability of recall after 24 hours with 
each additional list learned. This is the minimum requirement for an explanation in 
terms of proactive inhibition. 

Tt was found that p = +0-66. With N = 6 this value of p is not statistically signifi- 
cant. It cannot, therefore, be argued that the present results provide evidence for 
the influence of proactive inhibition on the recall of later lists. The results are best 
explained in terms of the decline in mean degree of learning of items with increasing 
numbers of lists learned. On the other hand, the obtained p of 0-66 is certainly 
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suggestive, so that the influence of an additional factor ought not to be dogmatically 
ruled out. 


EXPERIMENT 2 


This experiment was conducted in order to investigate further the effects of syste- 
matic variation of degree of learning on recall of successive lists. It has been shown 
above that speed of learning increases as subjects learn a number of lists on successive 
days. When learning is terminated after the first correct anticipation of the whole 
list, mean degree of learning, as here defined, declines for successive lists. It is, 
therefore, to be expected that if the number of learning trials is held constant for 
a series of lists, mean degree of learning will increase with increasing numbers of lists 
learned. On the basis of the theoretical framework outlined in this paper, we should 
expect that recall scores after 24 hours should fail to decline over lists in this condition. 
We should also expect to find the same relationship as in Expt. 1 between degree of 
learning of individual items and the probability of recall of those items. 


Experimental procedure 
Degree of learning was manipulated by terminating learning after 12 trials on each day. The 
materials of Expt. 1 were also used in this experiment and recall was again measured by a single 
anticipation trial 24 hours after learning. Twenty-one undergraduate subjects learned the lists 
in the same order as used in the previous experiment. Apart from the fact that number of trials 
per list was held constant, experimental conditions were identical with those obtaining in Expt. 1. 


Table 4. Learning performance for successive lists in Experiment 2 


List 
1 2 8 4 5 8 
Mean correot anticipations 6:77 613 7-67 7-57 8-30 8-31 
per item 
Results and discussion 
Learning performance 


Speed of learning was again found to increase under these conditions. Of the four 
measures of learning speed considered earlier only the fourth is applicable to this 
design. The increase in learning speed according to this measure is shown in Table 4. 
Since the number of trials per list was held constant, a greater number of correct 
anticipations per item indicates faster learning. Degree of learning has been opera- 
tionally defined in terms of number of correct anticipations; it can be seen from 
Table 4 that mean degree of learning increases with increasing numbers of lists learned 
under these conditions. 


Recall performance 

The recall performance of the group 24 hours after learning each list is shown fully 
in Table 5. It can be seen that the mean number of items recalled correctly after 
24 hours (C score) does not show the marked decline observed in C score in Expt. 1. 
This is of course partly due to the fact that subjects had not learned all the items in, 
for instance, list 1. The question of retention clearly does not arise for unlearned items. 
C score has, therefore, also been related to original learning in Table 5. The measure 
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of original learning employed is the number of items correctly associated on the last 
learning trial (i.e. trial 12). C score as a percentage of original learning remains rela- 
tively constant over the six lists (see also Fig. 1). As in Expt. 1, overt interference 
from previous lists (I score) is infrequent. Subjects’ ‘learning to learn’ is also evi- 
denced by a decline in the number of substitute responses (S score) with increasing 
numbers of lists learned. 

The relationship between degree of learning of individual items and probability of 
recall was investigated in the same way as in the previous experiment. This relation- 
ship is exhibited in Fig. 3 for each of the six lists. Probability of recall of items is 
again directly dependent on degree of learning, as measured by number of correct. 
anticipations during learning. It may, therefore, be concluded that the fact that 
recall scores after 24 hours do not decline with increasing numbers of lists is attribut- 
able to the increase in mean degree of learning over those lists. 


Table 5. Recall performance for successive lists in Experiment 2 


List 
1 2 3 4 5 6 
Mean. C score 8-29 7-57 8-33 8-95 9-05 8-24 
O score as % of original 83-65 77-94 85-22 80-34 80:17 71-49 
learning 

Mean S score 0-81 0-62 0-14 0-24 0-88 0:33 
Mean I score: 

List minus 1 — 0-24 0-19 0-10 0-05 0-24 

List minus 2 — — 0-06 0-05 0-00 0-05 

List minus 3 : — — — 0-19 0-05 0:00 

List minus 4 — — — — 0-10 0-00 

List minus 6 — — — — — 0:00 
Mean Si score 0-10 0-00 0-00 0-05 0-10 0-00 
Mean X score 0-14 0-14 0-00 0-05 0-10 0:00 


Mean M score 9-34 8-57 9-71 9-63 9-83 8-86 


It would appear, however, that a secondary factor is affecting these results. This 
can be shown in two ways: first, if degree of learning of individual items were the 
only determinant of the subject’s recall performance, C score as a percentage of 
original learning should increase as degree of learning increases. That it does not 
increase can be seen from Fig. 1. And secondly, the relationship between the P(C) 
curves for the six lists (Fig. 3) is systematically and significantly non-random. The 
test applied to the results of Expt. 1 was also applied here. A Friedman analysis of 
variance revealed that the curves are significantly different (x, = 18-28; P < 0-01). 
The influence of additional lists learned on the P(C) value for each degree of learning 
was again assessed by calculating the rank correlation between the overall rank order 
of the curves in Fig. 3 in terms of P(C) values and the order in which the lists were 
learned. In the present case p = +0-83 (P = 0-05). In other words, a given degree 
of learning (as measured by the number of correct anticipations) is significantly 
associated with a lower P(C) after 24 hours with increasing numbers of lists learned. 

It must, therefore, be concluded that, although the observed increase in mean degree 
of learning of items is the major factor determining the present results, a second 
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factor is also present. It is possible that this second factor is proactive inhibition. 
It may, however, be noted that other interpretations of this finding are possible. 
For instance, the degree of extra-experimental rehearsal may decline with each 
additional list learned; or subjects may become increasingly proficient in the tech- 
niques required for learning by the anticipation method. But the present results 
leave little doubt that this second factor, whatever its nature, is playing only a minor 


part in determining subjects’ recall performance. 





1-0 





P(C) on recall 


0, 1 2,3 4, 5 6, 7 8,9 10, 11 
Number of correct anticipations during learning 


Fig. 3. The relationship between degree of learning of individual items in Expt. 2 (measured by 
number of correct anticipations) and the probability of recall (P(C)) after 24 hours. Each curve 


indicates this relationship for a given list. 


ConoLusions 
The following conclusions appear to follow from this analysis of the results of the 


two experiments described here: 
(1) When lists of paired associate items are learned to a criterion of one correct 
trial by the anticipation method, recall scores after 24 hours tend to decline with 


increasing numbers of lists learned. The decline in recall scores of six paired associate 
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lists in the present case was from 82-5 to 60:8% : this is in accord with the paired 
associate data presented by Underwood (1957) but not as great a decline as appears 
to take place when a number of serial lists are learned and recalled. 

(2) When lists of paired associate items are learned for a constant number of trials, 
recall scores after 24 hours do not decline with increasing numbers of lists learned. 

(3) The probability of recall of individual items after 24 hours is dependent on 
degres of learning of those items, as measured by the number of correct anticipations. 

(4) Variations in the mean degree of learning of items account for the major part of 
the observed variation in the recall scores obtained throughout a series of lists. This is 
the case for lists learned to criterion and for lists learned for a fixed number of trials. 

(5) A minor part of the variation in recall scores obtained throughout a series of 
lists is not attributable to differences in degree of learning. This minor part of the 
variation may perhaps be termed proactive inhibition, although other interpretations 
are possible. 

(6) It would, therefore, seem that Underwood (1957) overestimates the influence 
of proactive inhibition on the recall of later lists learned. 


This work was supported by a grant from D.S.I.R. to the Department of Psycho- 
logy, University of Sheffield for research into training procedures. The writer is 
grateful to Prof. H. Kay and Mr J. K. Clarkson for their constructive criticism 

- during the preparation of this paper. 
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THE EFFECTS OF THE VARIATION OF TWO PHYSICAL 
PARAMETERS ON EMPIRICAL DIFFICULTY IN A 
PERCEPTUAL MAZE TEST 
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An improved version of a perceptual maze test, which has been shown to be sensitive to frontal 
and temporal lobe damage, is described. The present test possesses a fully binary structure and 
perameters describing the task are now more easily definable. An experiment is reported in 
which the effeot of varying two of these parameters, size and density of pattern, was examined. 
In order to minimize differential practice effecte, a 36 x 36 random Latin square design was used, 
86 normal subjects being teated with 36 patterns. The resulta show that the effect of the varia- 
tion of these two parameters on the difficulty experienced by the subject in solving the task 
is reilably pronounced. A third parameter ‘pattern’ is briefly discussed. 


INTRODUOTION 


A majority of intelligence tests are of a verbal nature and the value of such tests 
as tools for the experimental study of intelligent behaviour is limited by the difficulty 
of controlling cultural and educational bias. ‘Non-verbal’ tests in general are less 
subject to this disadvantage but involve the discrimination of relationships between 
geometrical figures or patterns whose parameters are not easily definable. For this 
reason the relative complexity of individual items in such tests cannot be expressed 
logically but is evaluated in terms of the relative difficulty of the items, determined 
empirically. 

Theories of intellectual function include both single and multiple factor theories. 
In practice, single factor theories postulate at least one specific, or group factor in 
relation to any particular test performance and some current workers tend to regard 
the concept of a single factor for intelligence—the ability to educe relationships—as 
an artefact of the statistical approach to the study of thinking. The work of several 
psychologists, (Halstead, 1947; Teuber, 1950) as well as the studies of the present 
authors (Elithorn, 1955; Elithorn, Kerr & Mott, 1960), has recently underlined the 
importance of perceptual integrative mechanisms as correlates of the ability to order 
data intelligently. This approach appears to stem from the work of Lashley (1938) 
who expressed the view that perceptual skills are phylogenetically fundamental 
components of intelligent behaviour. 

These considerations suggest that an intellectual task which is perceptual in 
nature, which possesses a structure which can be analysed mathematically and which 
is as free as possible from cultural bias, may prove a useful tool for the study of 
intellectual skills. Such a task in the form of an intelligence test has been described 
in two previous papers (Elithorn, 1955; Elithorn et al. 1960). The early observations 
showed that this test has internal consistency and suggested that an ability which 
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contributes to performance in other intelligence tests is reliably sampled. These con- 
clusions and the observations that the test is sensitive to frontal and temporal lobe 
damage have been confirmed by a more recent study undertaken in America by 
Prof. Arthur Benton (Benton, Elithorn, Fogel & Kerr, 1963). The present experi- 
ment makes a first step in investigating systematically the sources of diffculty in 
this material by studying the effects of varying two parameters, the size of the 
lattice through which a path was to be traced and the number of target dots which 
are pat seen on the lattice (see Fig. 1). 
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Fig. 1. Two maze patterns, both 16 row, 40% saturation. The one on the left (No. 128) is 
comparatively easy, being solved by 26 subjects. The one on the right (No. 134) is more diffi- 
oult and was solved by only 8 subjects. The solution numbers are 11 and 12 respectively. 


In the previous version of the test the patterns were rectangular in form. This 
meant not only that the pattern structure was not fully binary in that the edges 
provided only single choice points, but in addition, the variable ‘shape’ was not con- 
trolled since the relative length of the sides was allowed to vary. Thirdly, the position 
of the pattern dots was not determined by objective criteria but reflected the 
designers’ idea of what would constitute a difficult pattern; there was also a specific 
limitation in that each pattern contained only one set of dots which provided a 
solution pathway. With the present design it was decided not to determine the 
positioning of the dots by subjective criteria. This avoids the limitation that only 
specific types of patterning can be examined and means that significant patterning 
factors other than those being tested may be detected. The placing of the dots has 
therefore been randomized, using random number tables. 


MATERIALS AND METHODS 


The maze patterns which constitute the test material are triangular lattices repre- 
sented. by dotted lines. At a variable number of intersections (excluding the vertex) 
larger black target dots are superimposed (Fig. 1). The subject is required to find a 
pathway along the dotted lines from the vertex to the top of the maze which passes 
through the greatest possible number of target dots; there are two rules: the pathway 
must lie completely on the lattice lines and must not cut across the intervening spaces; 
at each intersection the pathway may fork only right or left and must not double 
back. The maximum number of dots obtainable in each pattern is printed at the 
bottom right-hand corner of each pattern. 


l 
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Two parameters of the maze, size and saturation, have been varied systematically. 
These parameters may be defined: 
(1) ‘n’: the number of horizontal rows in the lattice excluding the vertex (size). 
(2) ‘8°: the ratio of number of dots to total number of lattice points (saturation). 
Each of these two variables was controlled at three levels giving nine types of test 
item (n = 12, 16, 20 and s = 0-2, 0-3 and 0-4). 
To minimize learning effects a 36 x 36 randomized Latin square design was used, 


` 36 subjects being given 36 maze patterns, 4 of each of the 9 types defined above. These 





were presented in a random order with the restriction that no one pattern was pre- 
sented in the same ordinal position in a set to more than one subject. The 36 subjects 
were in-patients at the Royal Free Hospital, N.W. 3, or, in a few cases, members of 
staff at the same hospital. All were between the ages of 14 and 55 and none had any 
known cerebral damage or psychological impairment. 

The instructions given to each subject were based on those used in previous tests, 
quoted above, and in all cases demonstration patterns were used to ensure that the 
subject had fully understood the rules and object of the task before starting the test. 

Each subject was tested individually with one maze pattern at a time, the time 
taken for each pattern being recorded. He was told to work as quickly as possible 
as there was a time limit, but was asked not to draw in a pathway until he had found 
the correct one. (The time limit was 1 min. though the subject was not specifically 
informed of this.) It was stressed that the time allowed might be inadequate for 
some patterns and that if he was unable to find the solution before it expired, he 
would be allowed a further 15 sec. in which to draw in the best pathway he had found. 
He was also told that the patterns were not arranged in any order of difficulty. 


RESULTS 


Figs. 2a, 6 show the distribution of successes between subjects and patterns (a 
success is recorded if a subject finds a correct pathway within the time limit allowed). 
In Fig. 2c the number of successes recorded for the patterns is related to both their 
size and saturation. 

Although differences in size and saturation clearly correlate with observed 
difficulty, the horizontal scatter within rows shows that the remaining variable, 
which can be broadly defined as the arrangement of the dots or ‘patterning’, is an 
important determinant of item difficulty. The effect of this variable is most marked 
with the 16, 0-4 and 20, 0-2 mazes which show a wide range of scores. The smaller 
mazes are evidently too easy and the larger mazes with high saturation too difficult 
to reveal patterning as an important source of variance. 

The significance of the two parameters being examined (n and s) has been tested 
by a 2-way cross classification analysis of variance. The results are given in Table 1. 
The interaction between the main factors just fails to reach the 0-05 level of signifi- 
cance (F = 2-63) and the main factors have therefore been tested against the new 
residual R’ which includes the variance due to their interaction. Both the main 
factors are significant at above the 0-1% level of confidence. Since the interaction 
factor is marginally significant, a breakdown analysis of variance has been under- 
taken. The results are shown in Table 2. 
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This table shows that saturation is non-significant as a main factor for the smallest 
size of patterns but significant at the 0-05 and 0-01 levels for the middle and largest 
sizes respectively. This confirms the suspicion that saturation as a determinant of 
difficulty is most important in relation to certain pattern sizes. Table 2(b), however, 
shows that size is significant at all three levels of saturation, confirming its signifi- 
cance as a main factor in the main analysis. 
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Fig. 2. Distribution of successes. 


, The relationship of size and saturation to experimental difficulty, though satis- 

factorily demonstrated in this experiment, cannot be defined in detail since the 
factors were tested only at three levels, which were selected arbitrarily. It is possible 
that a different choice of values might give different results. Different functional 
relationships might be expected to exist between experimental difficulty and each 
of these variables. As a first hypothesis it seems likely that difficulty will vary 
exponentially with size, but will increase monotonically with saturation to around 
the 50% level and thereafter decrease again monotonically. Although the present 
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data are compatible with these hypotheses, they are quite inadequate for any exact 
test. 
| The present experiment was designed to assess the practicability of relating the 
, concept of subjective difficulty to certain parameters of the task rather than to pro- 
vide the basis of a practical test. However, some conclusions on this latter point can 


Table 1 
Sum of Mean F-ratio F-ratio 
Source at. squares square (factor/R) P (factor/R’) P 
Size (n) 2 1952 976 34:28 P € 0-001 28-31 P «& 0-001 
Saturation (a) 2 798 399 14-01 P < 0-001 11-67 P «< 0-001 
Size x saturation 4 800 15 2-68 P=0-05+6 _ _ 
(nx 8) (very small) 
Residual (R) 27 7168-75 28°47 — — == 
Total 85 8,818-75 — — — = = 
R = R+(nxa) 81 1,068-75 34:48 — — =e 
Table 2a 
Bize (n = 12) Size (n = 16) Size (n = 20) 
LSS aa ee ian | 
Sum Sum Sum 
of Mean of Mean of Mean 
Source d.f. squares square F P squares square F P squares square F P 
Saturation 2 48 24 875 NS 44l 220:5 469 <005 608 804 95 < 0-01 
Residual 9 58 64 — — 428 47 — — 288 320 — — 
ll 106 — — — 864 — — — 896 me z 
Table 2(b) 
Saturation (e = 0-02) Saturation (¢ = 0-03) Saturation (s = 0-04) 
| eee —“n 
Source df. s.s. ma. F P 88. MB F P 88. M8. F P 
Size 2 231 115-5 509 < 0:05 1020 510 39-8 < 0-001 1001 500-3 10:0 < 0-01 
Residual 9 204 227 — — 115 128 — — 450 60 _ — 
I 485 — — — 11385 — — — 1461 — — -~ 


tentatively be drawn. The sample of subjects used contained individuals from all 
social classes, as defined by the Registrar General, including some of university calibre. 
On the whole, the 36 items provided good discrimination between subjects. Scores 
were fairly normally distributed from 12 (the score of the worst subject) to 33 (the 
score of the best) (Fig. 2a). With regard to the patterns themselves, no one pattern 
proved so difficult as to be completely insoluble while three were solved by everyone. 
This implies that the simplest patterns are too easy for normal subjects. A further 
point worthy of comment is that the distribution of scores for individual items shows 
a dichotomy, the item ranked 11th in order of difficulty being solved by 16 subjects, 
while item 12 was solved by 23 subjects. This break in the distribution cannot be 
related to too abrupt a change in the parameters systematically varied (size and 
saturation) since at the critical level at which the split occurs 2 of the (16, 0-4) patterns 
and 3 of the (20, 0-2) fall into the easy group and the rest of these two sets into the 
difficult group. Presumably, this break should be related to a patterning factor. Since 
this has not been systematically controlled but allowed to vary in a random way, it is 
3-2 
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unlikely that there is any large step increase in pattern complexity. It is possible, 
however, as suggested in an earlier paper, that a systematic increase in complexity 
leads at a certain level to a change in the strategies used by the subject. If this is 
the explanation, then it is a little surprising that the effect should be so well defined 
in the group results. A comparable effect has, however, been shown in the Holyoke 
study of perceptual span (Kaufman, Lord, Reese & Volkmann, 1949). In this work 
it was shown that the recognition of number could be achieved rapidly for samples of 
seven items or less by a perceptual process—‘subiting ’—but that for higher numbers 
accuracy could only be achieved by the slower strategy of ‘counting’. The findings in 
the present experiments therefore support the suggestion made previously that when 
patterns reach a certain degree of complexity ‘perceptual scanning’ gives place to a 
more rigorous strategy of systematic search. 


Discussion 


The present experiment has established the importance of pattern size and 
saturation as determinants of subjective difficulty. It has also, however, confirmed 
the existence of a source of difficulty derived from the arrangement or distribution 
of the target dots at the interstices of the matrix. The relative significance of this 
patterning factor could not be assessed with the present factorial design since the 
position of the dots was determined randomly and the effect is confounded with 
error variance. It is possible, however, to demonstrate its importance by evaluating 
for the whole group the within-group value of y?. This value (x? = 84-06; d.f. 27) 
corresponds to a probability of considerably less than 0-001 that the difference in . 
difficulty for each level of size and saturation is an artifact due to sampling variance. 
The effect is demonstrated most clearly by the four patterns of middle size and highest 
saturation which ranked 3, 6, 13 and 15 in order of difficulty and were solved by 5, 8, 
24 and 26 subjects respectively (x? = 35-3; df. 3; P < 0-001). It is worth noting 
also that since in this subset there are (453) patterns, or approximately 1-91 x 10%, 
it is unlikely that in a random sample of four two will be from among the most 
difficult and two from among the least difficult. It is not unreasonable therefore to 
conclude that the range of difficulty attributable to patterning in this subset is 
wide and that a range of items matching the abilities of a normal sample of the 
population could be selected from this subset alone. It seems to be indicated there- 
fore that the next step should be a detailed analysis of the patterning factor, possibly 
with the factors of size and saturation held constant at a uniform level. 

Patterning parameters can be related both to the characteristics of the solution 
pathway and to the topological relationships which exist between the sets of dots on 
the solution pathway and the remaining dots. In preparing the earlier rectangular 
version of this test (Elithorn, 1955), it appeared that difficult solutions possessed all 
or some of the following characteristics: 

(1) The ratio of the number of pathways giving an optimum score (m) to the 
number of pathways giving a score of one less (m—1) was low. (In the rectangular 
version the solution pathways passed through only one series of dots, but with 
random selection the ‘best’ pathway may not be unique.) 

(2) The ratio of the number of inflexions on the solution pathway to the maximum 
possible on a pathway was high. 
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(3) There was a large number of choice points in which an immediate gain had to 
be given up for a later gain. 

(4) The optimum paths lay in areas which seemed perceptually less attractive than 
other areas (e.g. horizontal groupings give an appearance of target clustering which 
is in fact irrelevant to the task solution.) 

In a preliminary analysis based on the present results, there is evidence to support 
the existence of the first of these sources of difficulty: that is, patterns with a low 
ratio: 

no. of pathways with maximum score (m) 
no. of pathways with score (m— 1) 





were found to be more difficult on the average than patterns of the same ‘m’ value 
with higher ratios. However, this effect is confounded with other sources of patterning 
difficulty and further analysis on the present data seems hardly justified. A mathe- 
matical formulation which will permit a systematic analysis of these and similar 
psychological causes of difficulty is being developed (Buckingham, Elithorn, Lee & 
Nixon, 1963). 


We are grateful to the staff and patients of the Royal Free Hospital for their help 
with the testing, and to Dr R. A. Buckingham and Mr W. L. B. Nixon for helpful 
discussion on the problem of pattern difficulty. 
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SHAPE DISCRIMINATION BY RATS: 
SQUARES AND RECTANGLES 


By N. S. SUTHERLAND anp A. E. CARR 
Institute of Experimental Psychology, Oxford University 


Sixteen rate were trained to discriminate between a square and a rectangle: both shapes were 
presented in different orientations to different animals, All animals were trained in succession 
with positive shape only, positive and negative shapes presented simultaneously, positive and 
negative shapes presented successively; finally they were given testa with 18 transfer shapes 
presented singly. Although the rate showed a strong preference for the square early in training, 
they later responded more accurately to the rectengle presented on ite own than to the square, 
There was no tendency to transfer from a rectangle in one orientation to rectangles in other 
orientations, and indeed when a horizontal rectangle was substituted for a vertical or vice versa 
negative transfer resulted. The rats (unlike octopuses) showed complete transfer to outline 
shapes. The transfer test resulta are discussed in relation to recent physiological discoveries 
about retinal receptive flelds. 


I. INTRODUCTION 


It has recently been shown that there are some striking similarities between the 
ways in which octopuses and rats discriminate between visually presented shapes 
(Sutherland & Carr, 1962). It is of interest to establish how far shapes are dis- 
criminated in the same way by two such different species: if differences in the ways 
shapes are classified can be discovered, then it should be possible to correlate them 
with differences in the visual environment or neuro-anatomy of the two species and 
thus to throw light on the mechanisms underlying shape discrimination. 

The present experiment replicates with rats an earlier experiment performed on 
octopuses (Sutherland, 1960). Different rats were trained to discriminate between 
squares and rectangles in different orientations, and were then given transfer tests 
with a variety of further shapes. The theoretical rationale and implications of the 
experiment will be discussed below. 

A second purpose of the experiment was to confirm two findings of a previous 
experiment on rate. Sutherland, Carr & Mackintosh (1962) trained rats to discri- 
minate between an open and a closed shape presented simultaneously; the animals 
exhibited a strong initial preference for more open shapes, and when subsequently 
performing in a successive situation their responses to the open shapes were more 
acourate than their responses to the closed shapes. By an ‘open’ shape is meant one 
which is spread out (e:g. a cross), by a ‘closed’ shape one which is compact (e.g. a 
circle). Earlier work suggests that both rate (Sutherland & Carr, 1962) and octopuses 
(Sutherland, 19636) analyse shapes along a dimension which has been labelled ‘the 
open—closed dimension’ because it corresponds approximately to the loose definition 
of ‘open’ and ‘closed’ given above. However, it is not possible to say whereabouts a 
given shape will lie on this dimension for a given animal merely by inspecting the 
shape: this can only be determined by running transfer tests and discovering from 
animals’ responses how they actually order the shapes along the dimension. Both 
octopuses and rats have been found to treat rectangles as more open shapes than 
squares or diamonds and to treat an upright cross as more open than an ‘X’. In 
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what follows, when one shape is said to be more ‘open’ or more ‘closed’ than another, 
this refers to the experimentally determined positions of the shapes on the dimension 
for rats (or octopuses). A fuller discussion of the terms and further evidence that this 
is one of the primary dimensions along which rats and octopuses discriminate shapes 
will be found in Sutherland (1963a). Since rectangles are more open for rats than 
squares, it is of interest to discover whether rats in fact discriminate between these 
two shapes in terms of their position along the open—closed dimension and the present 
series of transfer tests provides evidence on this. 

The following terms will be used with the definitions given here. (1) Square: any 
square in any orientation. (2) Normal square: a square with base horizontal. (3) 
Diamond: a square with sides running at 45° to horizontal and vertical. (4), (5): 
Vertical rectangle, horizontal rectangle: these terms are self-explanatory. (6) Oblique 
rectangle: a rectangle with sides running at 45° to horizontal and vertical. 


II. Murnops 
Subjects 
The subjects were 16 male hooded rats from the colony maintained at the Oxford University 
Institute of Experimental Psychology. They were about 4 months old at the start of the 
experiment. 


Apparatus and procedure 

The apparatus and training procedures used have been fully described elsewhere (Sutherland, 
1961; Sutherland et al. 1962). Rats were placed in a start box with a transparent door through 
which they could view two shapes attached to a vertical wall 12 in. away. (At some stages of the 
experiment only one shape was exposed at a time, see below.) After a 5 sec. delay, the door was 
raised and rate were allowed to run to one or other of the shapes, which were placed to left and 
right of a partition projecting 3-5 in. from the far wall into the choice chamber. All shapes were 
cut from } in. white Perspex. If a rat approached to within 3-5 in. of the negative shape a bell 
rang and the animal was removed from the apparatus. If it approached the positive shape, it 
was allowed to drink for 9 sec. from a milk tube projecting through the centre of the shape. A 
modified correction procedure was used throughout: if animals ran to the wrong side, they were 
re-run without changing the position of the shapes until they chose correctly. Only errors on the 
first run of each trial were counted. 

The experiment was conducted in four stages. (1) Animals were first given 100 trials pre- 
training to run to the positive shape exposed on its own with a milk tube on the other side of the 
apparatus. (2) All subjects were then given ten trials a day of simultaneous training with both 
shapes exposed, until they ran for 2 consecutive days without making an error. After each rat 
reached this criterion, it was given ten trials every third day, until all rats had done so. This 
occurred on the 45th day of training. (3) Animals were then retrained to discriminate between 
the same shapes presented singly, with a milk tube but no shape on the opposite side. When the 
positive shape was presented, they had to continue to run to it; when the negative shape was 
shown, they had to run to the milk tube exposed on the opposite side. Twelve trials were given 
a day at this stage, six with the positive and six with the negative shape, and retraining con- 
tinued for 22 days. (4) Finally, animals were given a series of transfer trials each of which was 
preceded by one retraining trial with one or other of the original shapes presented singly. Hach 
animal was given ten transfer tests with each of 18 different transfer shapes: 12 retraining trials 
and 12 transfer trials were given a day. The order in which transfer shapes were shown was 
randomized. On transfer triala the bell was turned off, and animals were allowed 9 sec. access 
to the milk whether they ran to the transfer shape or to the opposite side on which ea milk tube 
on its own was exposed. The transfer shapes used will be described in the section on results. 
Unless otherwise stated, they were of approximately the same areas as the original training 
shapes. 





l 
| 
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Experimental design 
Each rat was trained to discriminate between a square in one orientation and a rectangle in 
one orientation. There were two possible orientations for the square (normal square and diamond) 
and four for the rectangles (vertical, horizontal, and two oblique rectangles at 90° to one another) 
making eight combinations, and two rats were trained on each combination: of each such pair of 
animals, one was trained with square positive, one with rectangle positive. The rectangles used 
in training and retraining measured 10 x 2 cm., and the squares 5 x 5 om. 


IL. Rzsvurs 
Training 
Over the first 30 trials of training, all animals for whom the rectangle was the 
positive shape scored below chance making only 32% correct responses. Subjects 
being trained with square positive averaged exactly 50% over the same period, and 
the difference in the means of the two scores was significant at better than the 0-01 
level of confidence (t = 3-4, d.f. = 14). This indicates that at the outset of training 
animals had a preference for the square. From day 5 onwards there were no consistent 
differences between the performance of animals being trained in opposite directions. 


Table 1. Percentage correct over days 13—45 of training 
Vertical Horizontal Oblique 


Training shape rectangle rectangle rectangle 
Normal square 95 79 85 
Diamond 94 90 79 


Table 1 shows the percentage of correct responses made by animals being trained on 
different shapes between days 13 and 45: exactly the same rank order for the six 
groups is obtained if we use the day on which criterion was reached as an index of 
performance. The difference between the scores made by the four animals trained 
to discriminate between a vertical rectangle and either square and the four trained 
to discriminate between a diamond and an oblique rectangle is significant at the 0-01 


level (t = 4:1, d.f. = 6). None of the other differences is significant. 


Retraining 

The results of retraining with single shapes are very similar to those obtained in an 
earlier experiment (Sutherland ef al. 1962). At first animals made most of their 
mistakes by running to the negative shape exposed on its own: thus over the first 
4 days of retraining animals ran to the positive shape on 89 % of trials, whereas they 
ran away from the negative shape on only 48% of trials. Over the last four days of 
retraining they scored 88% correot with the positive shape and 74% with the 
negative. The same tendency was still apparent over the additional retraining trials 
given intermixed with transfer tests: over this period animals averaged 88 % correct 
responses when the original positive shape was exposed on its own and only 65% 
correct with the original negative shape. 

A further effect of considerable interest appeared in the course of retraining. 
Animals tended to do better when the rectangle was presented on its own than when 
the square was presented. Thus, over the 180 retraining trials intermixed with 
transfer tests, animals being trained with rectangle positive were correct when it 
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was shown on 90% of trials, whereas animals trained with square positive were 
correct when the square was shown on 86 % of trials. Animals trained with rectangle 
negative were correct on 77 % of trials with the negative shape, animals trained with 
square negative on only 53 % of trials. This difference was evaluated in the following 
way. For each animal the number of correct responses made with the negative shape 
was subtracted from the number made with the positive: these difference scores were 
averaged separately for animals trained with rectangle positive and for animals 
trained with square positive. The difference scores were much larger for the former 
group than for the latter, and the difference in the two means was significant at the 


Table 2. Results of transfer tests 


Transfer from square Transfer from rectangle 
cH J oc M/C ''1'!C-- O00 
Transfer shape Performance Transfer shape Group trained on Performance 
Original aquare 69 Original rectangle 83 
1* Large square 61 13** Large rectangle 80 
2* Small square 58 14 Small rectangle 58 
3* Outline square 71 15** Outline rectangle 81 
4* 45° rotated square 61 16 Horizontal rectangle Vertical rectangle 8 
5** 22-5° rotated square 68 17 Oblique rectangle Vertical rectangle 19 
6 Equilateral triangle base 65 18 Vertical rectangle Horizontal 88 
down. rectangle 
7** Equilateral triangle apex 64 19 Oblique rectangle Horizontal öl 
down rectangle 
8* Circle 66 20 Vertical rectangle Oblique rectangle 43 
gee X 64 21 Horizontal rectangle Oblique rectangle 43 
10 + 66 22 Opposite oblique Oblique rectangle 43 
rectangle 
11** 45° rotated, outline 83 
square 
12** Outline circle 66 


* Transfer significant at 0-05 level of confidence; ** transfer significant at 0-01 level of confidence. 


0-001 level of confidence (t = 4-6, d.f. = 15). This indicates that animals trained 
with rectangle positive tended to do relatively better on their positive shape and 
relatively worse on their negative than animals trained with square positive; i.e. there 
was a highly significant tendency for animals to perform better when the rectangle 
was shown than when the square was shown provided the effects of better perfor- 
mance on positive than on negative shapes are partialled out. 


Transfer tests 


The results of transfer tests are set out in Table 2. For the transfer shapes shown 
on the left of the table, the percentage of trials on which animals treated them as a 
square was computed, i.e. the percentage of runs made to each shape by rats trained 
with square positive, and the percentage of runs away from each transfer shape made 
by rats trained with square negative. The right-hand columns show the results for 
the remaining transfer shapes (various rectangles), and transfer is there measured as 
the percentage of times each shape was treated as a rectangle. For some of the shapes 
in the right-hand columns (nos. 16-22) the results are broken down according to 
which of the original rectangles was used in training. The figures for the first shape in 
each column represent performance during retraining trials with the original shapes 
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and have already received comment. The better performance with the original 
| rectangle than with the original square must, however, be borne in mind when inter- 


_ preting the results of the transfer tests. 


The significance of the transfer test results was evaluated in the following way. 


. For tests 1-15 the significance of the difference between the scores of animals trained 





with square positive and those trained with rectangle positive was assessed by a 
non-parametric test for unpaired replicates (Wilcoxon, 1949). If for a given transfer 
shape the difference between the scores of animals originally trained in opposite 
directions is significant, this implies that their performances on the shape was in- 
fluenced by their training and hence that significant transfer is occurring. The results 
of this test are given in Table 2. Unfortunately, it is not possible to apply this test 
to the results for transfer shapes 16-22 in Table 2 because of the small number of 
animals in each group. However, significant transfer was clearly occurring in tests 
16 and 17. In test 16, the two animals trained with square positive each ran to the 
horizontal rectangle 10 times out of 10 presentations, whereas the two trained with 
vertical rectangle positive ran to it 3 times and no times. In test 17, the two animals 
trained with square positive ran to one or other of the oblique rectangles 19 and 17 


. times out of 20 presentations and the two trained with vertical rectangles positive 


only 2 and 7 times. When it was necessary to compare performance on one transfer 
shape with performance on another, a non-parametric test for the difference between 
means with paired replicates was conducted. In describing the detailed results, it is 
worth comparing them with previous findings obtained from octopuses. Arabic 
numbers in brackets refer to the transfer shapes given in Table 2. 

(i) Animals transferred better to larger shapes (twice the linear dimensions of the 
originals) (1, 13) than to smaller (one half the linear dimensions) (2, 14). The dif- 
ference was significant only for the large and small rectangles (P < 0-02). This result 
has previously been obtained with rats trained on other discriminations (Fields, 1931, 
1932; Sutherland, 1961) and also holds for octopuses trained on this and other dis- 
criminations (Sutherland & Carr, 1963). 

(ii) The outline shapes used had outlines of 0-75 cm. breadth. Transfer to outline 
versions of the training shapes was complete (3, 15). Transfer from the square to two 
other outline shapes (11, 12) was as good as transfer to filled-in versions of the same 
shapes (4, 8). When octopuses had been trained to discriminate between squares and 
rectangles, they showed complete transfer to an outline rectangle but incomplete 
transfer to an outline square and much less transfer to an outline circle than to a filled- 
in circle (Sutherland, 1960). 

(iii) There was good but incomplete transfer from the original square to several 
other compact shapes (4-8) of approximately the same area: this finding was also 
obtained with octopuses. 

(iv) Rats trained with vertical rectangles treated a horizontal rectangle as a 
square, not as a rectangle (16); similarly animals trained with horizontal rectangles 
treated a vertical rectangle as a square (18). So did octopuses. 

(v) Animals trained with vertical rectangles treated an oblique rectangle as similar 
to a square, whereas animals trained with horizontal rectangles showed no transfer to 
oblique rectangles. In the octopus experiment, there was a slight tendency for animals 
trained on vertical and horizontal rectangles to treat oblique rectangles as a square. 
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(vi) There was no transfer from oblique rectangles to either horizontal or vertical 
rectangles (20, 21) (there was very little in the octopus experiment). 

(vii) There was no transfer from one oblique rectangle to its mirror image (22) 
(i.e. an oblique rectangle rotated through 90° from the orientation of the original). 
Octopuses showed practically perfect transfer between these two shapes. 

(viii) An ‘X’ was treated as more similar to a square or diamond than was an 
upright cross (P < 0:02). Although these shapes were not shown in transfer tests 
to octopuses trained to discriminate a square from a rectangle, it has been found in 
other experiments that octopuses treat an ‘X’ as a more closed shape than an 
upright cross (e.g. Sutherland, 19638). 

In Table 2 only the results with transfer rectangles in different orientations have 
been broken down according to the shape used in training. Results for all other 
transfer shapes were analysed in the same way, but they are not published here since 
groups trained on different shapes varied little in the way they responded to transfer 
shapes. The only consistent variation found was in the treatment of the upright and 
inverted triangle by groups trained on normal square and diamond. The former 
group treated the upright triangle as a normal square on 76 % of trials whereas the 
latter treated it as a diamond on 54% of trials; the corresponding figures for the 
inverted triangle were 55 and 70%. The upright triangle was more nearly equivalent 
to a normal square than to a diamond whereas the inverted one was more nearly 
equivalent to a diamond than to a normal square. Since the upright triangle has the 
same base line as a square, and the inverted one approximately the same base line as 
a diamond, this suggests that in the present experiment there was some tendency for 
rats to discriminate the shapes in terms of differences in their base lines. This was not 
the only feature of shapes discriminated, however, since most of the results do not 
accord with this hypothesis. Thus, animals trained on vertical rectangles showed less 
tendency to treat an upright cross as a rectangle than did animals trained with hori- 
zontal rectangles, although the lower part of the upright cross is identical with the 
lower part of the vertical rectangle. Again, animals trained on a vertical rectangle 
and a diamond showed just as much transfer from square to horizontal rectangle as did 
animals trained with vertical rectangle and normal square, although the base line 
of the horizontal rectangle bears no resemblance to that of the diamond. 


IV. Discussion 
Preferences and learning 


At the beginning of simultaneous training animals exhibited a preference for the 
square ; during successive training they performed better with the rectangle than with 
the square. These findings are puzzling for several reasons. 

(1) In two earlier experiments (Sutherland et al. 1962; Sutherland, 1964), it was 
found that at the outset of simultaneous training rats showed astrong preference 
for the more open shape of the two on which they were being trained. In the present 
experiment the less open shape is preferred. Moreover, in another experiment 
(Sutherland & Carr, 1962) a measure of preference was obtained after extensive 
training and it was found that an oblique rectangle was preferred to a diamond. 
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, Although the earlier experiments strongly suggest that one of the factors influencing 
rats’ preferences for shapes is their ‘openness’, the present results indicate that at 
| least early in training it is not the only factor operating. It is possible that early in 
' training the rectangles have some sort of negative valence. 

(2) Granted that initially the rats preferred a square to a rectangle, the question 
arises of why, although the group being trained with rectangle negative ran signi- 
ficantly more often to the square than to the rectangle during the first 30 trials of 
training, animals being trained with square positive did not run to it more frequently 
than chance expectation over the same period. It seems likely that two factors are at 
work—the preference for the square, and a tendency to explore unfamiliar shapes. 
The effect of pre-training animals to run to a shape was in fact to make them avoid that 
shape when it was presented with another shape. On the very first day of simultaneous 
training this tendency was apparent even for animals trained with square positive: 
of these subjects five chose the rectangle more often than the square and the other 
three chose each shape equally often. The two effects—preference for the square 
and tendency to run to a new shape—work in the same direction for animals being 
trained with square negative; hence these animals ran to the square on 68 % of trials 
over the first 3 days. The effects work in opposite directions for animals trained with 
square positive and appear to have cancelled one another out so that these animals 
ran equally often to each shape over the first 3 days of training. 

(3) The third puzzle in the present results is that, whereas in an earlier experiment 
(Sutherland & Carr, 1962) during successive training animals performed better with 
the shape they initially preferred, in the present experiment animals performed better 
with the less-preferred shape. The earlier results suggested that open shapes are more 
attention-compelling (have a higher arousal value) than closed shapes: hence they 
are preferred early in training, and performance during successive training is better 
on such shapes than on less attention-compelling shapes. The present results confirm 
that performance with shapes exposed singly is better with the more open shape (the 
rectangle), but we are still left with the puzzle that this shape was the less frequently 
chosen early in training. The problem cannot be resolved at the moment, but it seems 
clear that initial preferences are to some extent determined by some factor other than 
the degree of openness of the shapes. 

One other possible explanation of the better performance in successive discrimina- 
tion with rectangles than with squares should be mentioned. It may have been more 
difficult to discriminate the square presented alone from the milk tube on the opposite 
side of the apparatus than to discriminate the rectangle from the milk tube. This 
explanation seems implausible because of the disparity in size between the training 
shapes, whose areas were 25 om.® (squares) and 20 cm.? (rectangles), and the milk 
tube with an area of about 0-05 om.?. 


Shape-analysing mechanisms 
The fact that animals transferred to shapes of different sizes from the originals is 
important in that it shows that discrimination was not based on the small areal 
differences between the training shapes. It also shows that discrimination was not 
based on an analysis of any one absolute dimension of the shapes. 
We have already seen that some of the results of transfer tests suggest that animals’ 
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responses were partly determined by similarities in the lower halves of the shapes, 
but that this is not enough to explain all the transfer test data. It is possible that 
the differences found in initial training were also due to this factor. Thus the con- 
tours at the base of the oblique rectangles are orientated in exactly the same way as 
those at the base of the diamond, and the long horizontal contour at the base of the 
horizontal rectangle is similar to that at the base of the square and the animals trained 
on these two pairs were those which performed worst over days 13—45 of initial 
training (seo Table 1). 

The finding that rats do not discriminate less well between a diamond and an 
oblique rectangle than between a normal square and a horizontal rectangle contra- 
indicates a theory suggested by Dodwell (1957) to account for shape discrimination 
in rats (cf. also Sutherland, 1960). 

The remaining findings can be interpreted in terms of recent discoveries made by 
Hubel & Wiesel (1962) about receptive fields connected to individual neurones in the 
striate cortex of cats. They found that the firing of single cells in the striate cortex 
could be modified by stimulation of large but well-defined areas of the retina (the 
cell’s receptive field). Some such cells responded maximally to a thin rectangle pro- 
jected on the centre of their retinal fields, others to a sharp boundary between light 
and dark. A given cell responded maximally to a stimulus in a particular orientation 
on the retina, and little or no response occurred if the stimulus was rotated through a 
small angle. Different cells responded maximally to stimuli in different orientations, 
and there was no evidence that cells responsive to any one orientation were more 
common than cells responsive to other orientations. There is anatomical evidence 
which suggests that not dissimilar receptive fields may exist in octopuses (Young, 
1960) and in view of gross similarities in the neuro-anatomy of the visual system of 
cats and rats, it seems probable that such receptive fields also exist in rats. It is of 
course possible, and indeed probable, that the actual distribution of types of field 
will vary from species to species and some types may be present in some species 
and absent in others. 

Sutherland (1963a@) has recently shown that, if we postulate the existence of this 
type of coding in the visual systems of octopuses and rats, then much of the be- 
havioural data on shape recognition in these two species can be explained. In 
octopuses it is probable on both behavioural and neuro-anatomical grounds (Suther- 
land, 1963a) that there are more receptive fields for detecting horizontally or 
vertically orientated stimuli than for detecting obliquely orientated stimuli. The 
findings of the present experiment can be explained if we make the following assump- 
tions: (i) in the rat, receptive fields responding to boundaries are more predominant 
than in the octopus; (ii) the predominance of vertical and horizontal fields over 
oblique fields exists in the rat but is less marked than in the octopus; (iii) one 
operation performed on the output from striate cells connected to such fields is to 
count whether cells responsive to boundaries in a particular orientation fire more 
strongly than cells responsive to any other orientation; (iv) a second operation is to 
count the total number of cells firing. Each assumption will now be discussed in 
relation to the evidence. 

(i) The rat was found to transfer much better to outline shapes than the octopus. 
Clearly if we take an outline of a square or diamond far more cells responding to thin 
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segments of shapes will be fired than when a filled-in shape is presented. However, 
there will be little change in the number of boundary-detecting cells fired. Hence it 
seems likely that there are relatively more of the latter type of cell in the rat than in 
the octopus. 

(ii) Both rat and octopus having been trained to discriminate a vertical rectangle 
from a square subsequently treat a horizontal rectangle like a square, whereas 
animals trained with square and horizontal rectangle treat a vertical rectangle as a 
square. This suggests that the original discrimination may have been performed in 


' terms of the relative number of cells fired having vertically (or horizontally) orientated 





receptive fields. If this were so, then, for an animal trained on a square and vertical 
rectangle, a horizontal rectangle would resemble an exaggerated square—like the 
original square, it has more horizontal contour than the vertical rectangle and less 
vertical contour. Octopuses trained to discriminate between an oblique rectangle and 
a square subsequently treated an oblique rectangle at 90° to the training rectangle as 


' equivalent to the original rectangle. Rats show a slight tendency to treat a rotated 


oblique rectangle in the same way as they had been trained to respond to the original 
square, though transfer was considerably less than that shown by rats trained with 
the vertioal (or horizontal) rectangle and tested with a horizontal (or vertical) 
rectangle. The results make it quite clear that rats can discriminate between two 
oblique rectangles, but suggest that they discriminate less well between two oblique 
rectangles, than between a horizontal and vertical rectangle. Sutherland (1963c) 
found that cats discriminate as well between two oblique rectangles at 90° to one 
another as between a horizontal and vertical rectangle, and suggested that this may 
be connected with the fact that in the cat’s striate cortex there appear to be as many 
cells responding to oblique retinal stimuli as there are cells responding to horizontal 
and vertical stimuli. The present results suggest that, in the rat, cells with vertical 
and horizontal receptive fields may predominate but that this predominance is less 
marked than in the octopus. 

(iii) In the previous paragraph we have already used the assumption that, where 
striate cells responsive to stimuli in one retinal orientation fire more strongly than 
other cells, this may be detected and form the basis of discrimination. This would 
also explain the absence of significant transfer from a rectangle in one orientation to 
rectangles rotated 45° from that orientation. In addition, shapes not having contours 
running predominantly in one orientation are all treated as similar to a square 
(namely, rotated squares, circle, triangle, upright cross, and ‘X’). 

(iv) The evidence that rats may also count the total number of cells fired by a given 
shape comes mainly from previous work on the way in which rats discriminate 
between open and closed shapes (Sutherland & Carr, 1962; Sutherland, 1963a). In 
the present experiment there was no transfer from one rectangle to another although 
any rectangle would fire more neurones with the type of receptive field envisaged 
than would a square. It would therefore seem that the present discrimination was 
achieved mainly by counting the predominance of firing of cells with a given orientation 
rather than simply the total firing. However, there was significantly more transfer 
from square to ‘X’ than from square to upright cross and we would expect this if 
some account is taken of the total number of cells fired, since the ‘X’, having oblique 
contours, should fire fewer cells than the upright cross, which has both horizontal and 
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vertical contours, and hence of the two shapes the ‘X’ should be treated as being 
more similar to the original square. 

It should be added that although in the case of octopuses and cats there appears to 
be a correlation between the relative number of neurones with oblique fields present 
and the animals’ ability to discriminate between two obliques, it is by no means 
certain that the one phenomenon is the direct cause of the other. Thus it may be 
that, in animals which confuse two oblique rectangles, cells responding to boundaries 
orientated at 45° and 135° to the horizontal are at some further stage of the system 
connected to a common cell. It seems probable that such a mechanism for con- 
fusing two obliques would only be evolved in animals which for environmental reasons 
did not require to make fine discriminations between oblique contours. Hence such 
animals might also in the course of evolution come to have fewer cells detecting 
oblique orientations than detecting horizontal and vertical. Thus, we might expect 
the relative number of cells responding to stimuli in oblique orientations to correlate 
with a species’ ability to discriminate between 90° rotated oblique rectangles but we 
cannot infer that scarcity of such cells is the direct cause of the confusion between two 
obliques. 


This work forms part of a project on ‘Stimulus analysing mechanisms’: the project 
is financed by the American Office of Naval Research (contract N 62558-2453) and 
the Nuffield Foundation. 
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THE EFFECT OF VIEWING CONDITIONS AND 
INSTRUCTIONS ON SHAPE JUDGEMENTS 


By A. A. LANDAUER 
Department of Psychology, University of Sydney 


A study using different groups of naive subjecte in forty-eight experimental conditions showed 
that instructions and viewing conditions significantly effected shape judgements. Apparent and 
‘non-directing’ instructions resulted in similar judgements which were as stable as judgements 
made by subjects who received objective (real shape) or projective (visual angle) instructions. 
Judgements given under apparent and non-directing instructions tended to follow the visual 
angle expectation under reduced viewing conditions and under conditions of extreme slants. 
Under improved viewing conditions and with moderate slants they followed the real shape 


expectation. 


I. INTRODUCTION 


Perceptual judgement is determined by a number of factors which include both 
stimulus features and subject variables such as the ‘attitude’ induced by the 
instructions. 

Most recent studies dealing with the effect of instructions and viewing conditions 
have been concerned with size judgements (for a review of some recent work see 
Epstein, Park & Casey, 1961). Recently, however, Joynson & Newson (1962) and 
Epstein, Bontrager & Park (1962) have dealt with the effect of instructions on shape 
judgements. A review of the earlier literature was made by Epstein & Park (1963). 
Most shape-judgement studies concerned with differences due to varying instructions 
used only two kinds of instructions. These were either projective (analytic, retinal 
image shape, visual angle shape) or objective (real shape, physically equal shape) 
instructions. The wording of these instructions emphasized that subjects should direct 
attention to the retinal stimulus, or, in the case of objective instructions, to partly 
disregard the retinal stimulus. 

Thouless (1931) maintained that there are three possible ways in which a subject 
can judge the shape of a stimulus (distal object): (1) the real shape, that is physical 
equality; (2) the projected shape, that is, for instance, the exact shape which, held 
at arm’s length, would just obscure the stimulus; and (3) the phenomenal or apparent 
shape. 

Holaday (1933), when investigating the effect of motivational set on size constancy, 
used four sets of instructions. As well as two sets of projective (analytic) and one set 
of objective instructions, he also requested his subjects to report the size of the 
stimulus in terms of the way it is ordinarily seen. Joynson & Newson (1962) gave 
their subjects what could best be termed ‘non-directing’ instructions. They did not 
enlarge on the type of judgement required by their subjects. Joynson & Newson’s 
results show that under non-directing instructions in unrestricted viewing conditions 
subjects tend to make objective judgements unless the tilt of the stimulus becomes 
extreme. 

The evidence indicates that, provided the stimulus is not viewed under highly 
reduced conditions, the response of subjects varies as a function of projective or 
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objective instructions. It is not clear, however, whether significant changes in judge- 
ments ocour with apparent or non-directing instructions. 

While it is relatively easy to word instructions which define the operation which 
a subject has to perform in making a projective or objective shape judgement, the 
wording of clear instructions for an apparent shape judgement is difficult. Subjects 
must be induced to judge only the shape as it seems or appears to them, and not to 
correct it to the projected or real shape. In non-directing instructions no reference 
is made to the ways in which judgements can be given. 

Over (1960) has shown that size judgements under highly reduced viewing condi- 
tions approximate the visual angle expectation when either projective or objective 
instructions are given. It is reasonable to assume that similar judgements would 
have resulted had his subjects received apparent, non-directing, or, for that matter, 
any other kind of instructions which require a size judgement of some sort. It is 
postulated that under reduced viewing conditions a shape judgement would follow 
the visual angle expectation, whatever shape judgement instructions subjects receive. 
As viewing conditions improve the response of subjects will tend to approach the real 
shape expectation if they receive objective or apparent instructions. Gibson (1950), as 
well as other experimenters, found that under normal viewing conditions and ob- 
jective instructions the size of the stimulus can be judged correctly, while under pro- 
jective instructions a slight regression towards the real size of the stimulus occurs. In 
general, however, such judgements tend to follow the visual angle expectation. It 
is reasonable to assume that a similar tendency would be shown in shape judgements. 

When a subject is given instructions to report the apparent shape of a stimulus 
whose orientation varies, his response may differ from the response he would have 
given had he received projective or objective instructions. Judgements should 
increasingly approximate the visual angle expectation with increase in the slant 
of the stimulus and with increasing reduction in viewing conditions. A similar trend 
should occur when the subject receives non-directing instructions. It may be con- 
sidered from an operational point of view that apparent and non-directing instruc- 
tions will lead some subjects to give an objective judgement and others to give a 
projective judgement. Thus a mean value computed from a sample of subjects would 
be the confounding of two discrete types of judgement. If this interpretation were 
correct, the variance of these judgements would be larger than the variance of 
judgements given under projective or objective instructions. 

One of the principal aims of this experiment was to establish whether such dif- 
ferences in the variance ocour under different instructions. A further aim was to test 
the hypothesis that with either apparent or non-directing instructions judgements 
made under reduced viewing conditions would tend to approximate the projected 
shape expectation, and judgements made under improved viewing conditions would 
tend to conform more with the real shape expectation. 


I. Exprrmmnt 
(i) Apparatus 
An ellipse with a vertical major axis of 8 in. and a horizontal minor axis of 7 in. 
served as the stimulus object. It was cut from thin aluminium sheeting and was 
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| painted flat mid-grey. The stimulus was attached to an upright black rod and was 
presented inside a hardboard box 30 in. wide, 37 in. high and 36 in. deep, which was 
standing on legs 24 in. high. A black curtain served to mask the aperture from view 


' between trials. The slant of the ellipse, which was always in the same direction, could 


be adjusted by rotating the rod on which it was mounted. Illumination was provided 
by lamps housed on top of the viewing box and was varied for the different experi- 
mental conditions. 

The matching shape was a patch of light projected on a milk-glass screen. By 
turning a small wheel on a shaft extending from the apparatus the subject could 
alter the ellipticity of the patch of light with respect to its horizontal axis, the vertical 
axis remaining constant at 4in. The horizontal width could be varied from 5 in. to 
almost 0 in. Variations in the width of the matching shape followed a sine function. 
The reason for using a standard and a matching variable of different linear dimensions 
was to compel the subject to make shape rather than size matches. 


(ii) Subjects 
A total of 182 males and 106 females acted as unpaid subjects. All were University 
students and the majority of subjects had no formal training in psychology; none had 
attended more than an elementary course in psychology. No subject wore glasses 
during the experiment and none were aware of the purposes of the experiment. 


(iii) Experimental procedure, viewing conditions and instructions 

The experiment was conducted in a dark room. The stimulus was always presented 
on the left of the seated subject. The distance from the subject’s eye to the centre of 
the stimulus was 100 in., while the distance to the centre of the image on the shape 
variable was 90 in. Thus a circular stimulus with a diameter of 8 in. in the fronto- 
parallel presentation would have subtended a solid visual angle of 46°, and the solid 
visual angle of a circular image on the shape variable was 2-6°. The distance between 
the centre of the stimulus and the centre of the image on the shape variable was 24 in. 
The centres of the stimulus figures were approximately at eye level. 


A. Viewing conditions 

Three different viewing conditions were used: 

(1) Reduced. The stimulus was viewed monocularly through an irregularly shaped 
aperture against a black surround. Head movement was controlled by means of a 
chin-rest. The stimulus was illuminated by a 125 W. ultra-violet mercury discharge 
lamp (type Philips 57236 E/70). For this viewing condition the stimulus was covered 
by a sheet of white paper which was slightly fluorescent. The stimulus was slightly 
violet in hue and its luminance, measured with an S.E.I. photometer, was 1-30 ft.- 
lamberts. 

(2) Improved. The stimulus was viewed binocularly through the same aperture as 
in condition (1). Head movement was controlled by the chin-rest. The background 
of the stimulus was a white raised lattice made from } in. wide and 4 in. thick wooden 
strips. The stimulus thus appeared against a checker-board pattern of } in. raised 
white squares and 1 in. recessed black squares. A tennis ball was mounted on } in. 
wooden doweling in the right foreground. A golf ball was fixed to the upper right 
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part of the background, and at the rear, on the left of the stimulus, a half-opened 
packet of cigarettes was mounted on wooden doweling. One 25 W. incandescent 
lamp provided the illumination, with light falling both on the stimulus and the sur- 
round. The luminance of the stimulus was 1-70 ft.-lamberts. 

(3). Open. The stimulus was viewed binocularly through a rectangular aperture 
28 in. wide and 22 in. high. Head movement was not controlled. The checker-board 
pattern formed the background and the remainder of the inside of the box was 
covered with pink- and white-striped wall-paper. The pink stripes were #in. wide 
and the white stripes were 1 in. wide. In addition to the objects mentioned in viewing 
condition (2), books, match boxes, pencils, a ruler and a loosely crumpled towel were 
placed inside the box. A 200 W. incandescent lamp provided the illumination and 
there were a number of contrasting shadow cues. The luminance of the stimulus was 
19-98 ft.-lamberts. 


B. Instructions 


At the beginning of each session one of the four instructions which had been 
recorded on tape was played to the subject. The demonstration implied in the instruc- 
tions was given by means of a small model of variously shaped ellipses and a table- 
tennis bat. Four sets of instructions were recorded for viewing conditions (1) and (2), 
and four sets for viewing condition (3). Since instructions constitute the main 
variable in this study, they are reported in full below: 


(Instructions 1, 2 and 3). In the big box straight in front of you, you will see an 
object. Its surface is flat and it could be shaped like any one of these, but it will be 
larger. The object may either be perpendicular to your line of sight, or it may be 
slanted to your line of sight. On the milk-glass screen, on the right of the big box, 
a patch of light’ will be thrown and by turning the wheel on the long rod near your 
right hand the shape of this patch of light can be altered. Your task is to set the patch 
of light on the milk-glass screen so that its shape: 

(Instructions 1)...is the same as the actual shape of the object in the big box. 
Try to judge the real shape of the object, that is the shape you would obtain if you 
were to lay the object flat on a piece of paper and draw around the edges with a 
pencil. 

(Instructions 2). ..is the same as the projected shape of the object in the big box. 
Try to judge the projected shape, and by projected shape one means the shape of 
the imaginary patch on the background which is obscured by the object in its 
present orientation. For instance, if you were to imagine that light was coming 
from your eye, then the projected shape would be the shadow which the object 
would cast on the background. The shadow would become narrower, the greater 
the slant of the object. 

(Instructions 3). . . matches your first impression of the shape of the object in the 
big box. Try to judge the apparent shape of the object, the way it looks at first 
sight, without making any allowance for any other information which you might 
have about it and its position in the big box. 

[Keep your head still when making your shape judgement: the head-rest will 
swivel so that you can face the big box and the screen without lifting your head.] 
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Don’t worry that the light patch is smaller than the object in the big box, the shape 
can still be perfectly matched. When you are satisfied with your judgement please. 
say the word ‘right’. I will then record your judgement and in turn will say ‘right’, 
and when I have done so please move the adjustment wheel back so that no light 
appears on the milk-glass screen. If you are uncertain of the: 
(Instructions 1)...real shape of the object make the best judgement you can. 
(Instructions 2)...projected shape of the object make the best judgement you 
can. 
(Instructions 3)...apparent shape of the object make the best and quickest 
judgement you can. 
Don’t make wild guesses but be as exact as you can. 

(Instructions 4). In the big box straight in front of you, you will see a flat object. 
On the milk-glass screen on the right of the big box a patch of light will be thrown 
and by turning the wheel on the long rod near your right hand the shape of this patch 
of light can be altered. Please adjust the patch of light on the milk-glass screen so 
that it looks the same as the object in the big box. When you are satisfied with your 
judgement please say the word ‘right’. I will then record your judgement and in 
turn will say ‘right’, and when I have done so please move the adjustment wheel back 
so that no light appears on the milk-glass screen. Don’t make wild guesses but be as 
exact ag you can. 


The words in square brackets were included in all four instructions when viewing 
conditions (1) and (2) were used. They were excluded in all instructions when viewing 
condition (3) was used. 


C. Slant of stimulus 

The stimulus was presented in either of the following positions: (1) in the fronto- 
parallel position, 0°, (2) at an angle of 37°, (3) at 53°, and (4) at 66-5°. These angles 
were selected since they approximate an equal interval step of 0-20 of the cosine of 
the angle. 

Six subjects were used for each of the forty-eight experimental conditions and each 
subject made five judgements. The angular reading of the subject’s judgement on the 
shape variable was converted into the sine function of the angle and multiplied by 
ten. This value gave the relative width in inches of the stimulus and was used in the 
evaluation of the experimental results. 


II. RESULTS AND DISCUSSION 
(i) Mean judgements 

The mean judgements for the forty-eight different experimental conditions (based 
on thirty trials each), as well as the mean judgements for the three first-order inter- 
action effects are presented in Table 1. 

An analysis of variance of the data is shown in Table 2. An extension of a model 
developed by Sutcliffe (1958) was used, which, by unconfounding the intra-subject 
variation from the inter-subject variation in a double replication design (subjects 
and trials), gives a very powerful test. 
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A. Mean judgements, based on 480 trials each, for the three viewing conditions, 
for all angles of slant and under all instruction conditions were: 

(1) 4:878 in. under reduced viewing conditions; 

(2) 5-560 in. under improved viewing conditions; 

(3) 5-611 in. under open viewing conditions. The difference between means (1) 
and (2), and means (1) and (3), calculated by Lindquist’s (1953) formula 20, were 
significant at the 0-01 level. Although there was no marked difference in mean 


Table 1. Mean judgements in inches 
©. Slant conditions 


A. Viewing B. Instruction CO Interaction 
conditions conditions 1 2 3 4 AxB 
1 1 7-28 5:43 4:06 8-12 4972 
2 8-93 5-26 4-05 2-83 4-766 
8 6°75 5-58 414 2°79 4816 
4 6°76 5-69 4:43 2°96 4:959 
Interaction: A x C 6-928 5-489 4-170 2-925 
2 1 8-82 6-66 7-12 6-54 6-785 
2 6°72 5-54 4-21 2-71 4:797 
3 6-66 5-96 5:12 3-12 5-215 
4 6:95 5°75 5:02 4-05 5-443 
Interaction: Ax C 6-788 5-979 5-368 4105 
3 1 6-59 6-98 6-80 8-50 6:719 
2 6-90 5-48 4-41 2-27 4:763 
8 6-72 6-17 5°85 3-45 5-547 
4 6-78 8-26 5-50 3-18 5:417 
Interaction: A x O 6:748 6-220 5-638 3-840 
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Table 2. Analysis of variance 


Source 8.8. D.F M.S F 

A. Viewing conditions 160-86 2 80-48 54-81 
B. Instructions 365-36 3 121-79 82-23 
C. Slant of stimulus 1990-62 3 663-54 448-00 
Interaction: Ax B 142-99 6 23:83 16-09 
Interaction: A xO 118-12 6 18-85 12-73 
Interaction: Bx 0 218-86 9 24:32 16-42 
Interaction: AxBxC 141-04 18 7-836 5-29 
Error for experimental conditions 

Subjects 355-36 240 1-481 14:39 

Error for subjects, trials 118-55 1152 0-103 


Total 3606-76 1439 
Probability of all F-ratioa: P < 0-001. 


judgements when the stimulus was presented in the fronto-parallel position, as an 
inspection of the relevant means in Table 1 shows, none the less judgements under 
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reduced viewing conditions were over-all significantly smaller than those given under 
improved or open viewing conditions. 
B. Mean judgements, based on 360 trials each, for the four instruction conditions 
: for all angles of slant and under all viewing conditions were: 
(1) 6-159 in. under objective instructions; 
i (2) 4-776 in. under projective instructions; 

(8) 5-193 in. under apparent instructions; 

(4) 5-273 in. under non-directing instructions. Again, as an inspection of the 
relevant means in Table 1 shows, there is no marked difference in mean judgements 
when the ellipse was presented in the fronto-parallel position under the varying 
viewing and instruction conditions. However, as slant and instructions were experi- 
mentally changed, mean judgements varied and an over-all significant difference at 
the 0-01 level was found between all instruction means, except the difference between 
means (3) and (4). Thus apparent and non-directing instructions result in similar 








Judgement (in.) 





0 37 53 66-5 


Angle of slant (degrees) 
Fig. 1. Mean judgements in inches made under apparent instructions for three conditions of 
viewing: reduced, improved and open. The plots labelled RS and VA refer to expectation for 
real shape and visual angle judgementa. 





' judgements. This observation was further confirmed by a separate analysis of part 
of the experimental data. Judgements given under instruction conditions (3) and (4), 
in all viewing conditions and in slant conditions (2), (3) and (4) were re-analysed. The 
results of this subsidiary test fully confirmed the findings of the main study: no 
significant difference was found in judgements made under either apparent or non- 
directing instructions, and the significant interaction effects involving instructions 
disappear. 

C. Mean judgements, based on 360 trials each, for the four angles of slant in all 
viewing and instruction conditions were: (1) 6-821 in. in the fronto-parallel position ; 
(2) 5-896 in. at an angle of 37°; (3) 5-059 in. at 53°; and (4) 3-623 in. at 66-5°. Although 
| mean judgements did not differ markedly for the varying degrees of slant when given 
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in open and improved viewing conditions under objective instructions (see Table 1), 
the over-all differences between all means were significant at the 0-01 level. 

It may be seen from Table 2 that all interaction effects of the experimental condi- 
tions were significant at the 0-001 level. In the statistical model used these inter- 
action effects are independent of the main effects and of each other. 


(ii) Inter-subject vartances 
Table 3 presents inter-subject variances other than that part arising from measure- 
ment replication. In order to determine whether there was any association between 
the variability of judgements and instructions given, a non-parametric test was made. 
The variances of the forty-eight experimental conditions were ranked and these. 
rankings were divided into quarters. A 4x 4 table containing the cross-classification 
of instruction conditions and quarters was constructed. The x? for this table, based 
on. 9 degrees of freedom, is 4-67, which shows no departure from chance expectation. 


Table 3. The inter-subject variance for the forty-eight experimental groups 


C. Slant conditions 
A. Viewing B. Instruction | 


conditions conditions l 2 8 4 
1 1 1-544 1-860 0-378 1-329 
2 0:359 5:845 0-613 0-496 
3 0-261 0-993 0-691 0-180 
4 0-988 0-348 0-250 0-216 
2 1 0-301 0-955 2-793 8-193 
2 0-141 0-894 1-354 1-971 
3 0-458 0-577 2-066 2-401 
4 0-371 0-041 0-844 12-102 
3 l 0-112 2-065 1-850 0-454 
2 0-242 0-350 0-286 0-451 
8 0:978 0-504 5315 8-372 
4 0:309 0-441 2-231 ` 0-412 


This x? value is based on all experimental conditions, including those which showed 
no marked differences between mean judgements under the different experimental 
conditions. A similar 4x 2 table in which the variance of the twelve conditions of 
fronto-parallel presentation were excluded, and which contained the cross-classifica- 
tion of quarters and either the two operationally or the two non-operationally defin- 
able instruction conditions, had a y? of 3-17. With 3 degrees of freedom this again 
showed no departure from chance expectation. 

It is possible that under certain specified viewing conditions there are some real 
differences between the variances of mean judgements made under the two opera- 
tionally definable instruction conditions as opposed to the variance of mean judge- 
ments made under the two other instruction conditions. There is some indication in 
Joynson & Newson’s (1962) report that this might well be the case. However, as far 
as this experiment is concerned, such a departure from an over-all insignificant trend 
in the magnitude of the different variances would have to be specific to only very few 
experimental conditions. Therefore, the results confirm the hypothesis that apparent 
and non-directing instructions result in stable judgements which are independent of 
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judgements made when either objective or projective instructions are given. Apparent 
shape judgements, which are similar to judgements made when non-directing shape- 
judgement instructions are given, shift from visual angle expectation towards real 
shape expectation as slant and viewing conditions are varied. However, these 
judgements do not reach the values obtained when either projective or objective 
instructions are given. 

The results clearly indicate that subjects are able to make meaningful shape judge- 
ments if they are given apparent or non-directing instructions. The inter-subject 
variance of these judgements is not markedly different from the variance of judgements 
made when operationally definable instructions are given. Thus, in the stipulated 
viewing conditions, mean judgements obtained under apparent or non-directing 
instructions seem not to be the result of some subjects giving objective and others 
projective judgements, but rather a unique type of response, significantly different 
from responses given under either objective or projective instruction conditions. 
Although a contrary inference may be drawn from the results obtained by Joynson & 
Newson (1962), and although the present results may be peculiar to the experimental 
conditions employed, the view that the interaction of instructions and viewing condi- 
tions is an important factor in shape judgements has been sustained here. 


This study was conducted while the author held a Commonwealth Post-Graduate 
Research Scholarship. The assistance of Professor W.M.O’Neil is gratefully 


acknowledged. 
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RESPONSE INSTRUCTIONS AND THE SPEED OF 
RELATIVE JUDGEMENTS 


I. SOME EXPERIMENTS ON BRIGHTNESS DISCRIMINATION* 


By R. J. AUDLEY and C. P. WALLIS 
University College London 


It is hypothesized that the speed with which a relative judgement is made between two stimuli 
on any given dimension depends upon the relation between the general position of the stimuli 
on the dimension and the direction of the required judgement along this. Experiments involving 
the discrimination of light patches of different luminance are reported which support this 
hypothesis. They show that subjecte are quicker at choosing the brighter than the darker of two 
relatively intense stimuli but quicker at choosing the darker of two relatively dark stimuli. 
A provisional explanation of the phenomenon in terms of a response competition theory of 
choice behaviour is offered. Some alternative hypotheses are considered and analogies are made 
with other psychological phenomena. It is concluded that this is a judgemental phenomenon 
of some considerable generality. 


Shipley, Coffin & Hadsell (1945) showed that when subjects were required to 
choose which of two colours they preferred they were relatively quick at this task 


‘ when both colours were high on their scale of preference and relatively slow when 


the colours were low on this scale. This result could be interpreted as demonstrating 
that aesthetic judgements are more easily achieved with preferred than with un- 
preferred material. An alternative explanation involves the possibility of a more 


` general phenomenon of judgement. This would be that the speed with which a relative 


judgement is made between two stimuli on any given dimension depends upon the relation 
between the general position of the stimuli on the dimension and the direction of the 
required judgement along this. For example, one would be quicker at choosing the 
lighter than the heavier of two relatively light weights. In a second paper Shipley, 
Norris & Roberts (1946) supported this viewpoint by showing that when subjects 
were required to choose the least preferred item they were now relatively quick at 
this when dealing with colours low on their preference scale and relatively slow with 
those high on this scale. 

If this is a phenomenon which is common to all judgements it deserves closer 
examination. From a theoretical point of view the matter is also of interest because 
it is a result which might be expected on the basis of a rudimentary theory of choice 
previously outlined by Audley (1960a). However, before dealing with theoretical 
questions it is desirable to determine whether any phenomenon exists to be dis- 
cussed. The results obtained by Shipley and his collaborators were not very striking 
and derived only from studies of aesthetic preference. Therefore a series of experi- 
ments was devised to test the hypothesis expressed above in italics. This paper 
reports some experiments to test the more specific hypothesis that subjects are 
quicker at choosing the brighter than the darker of two relatively bright stimuli but 
that the opposite result holds for two relatively dark stimuli. The expected pheno- 
menon is graphically portrayed in Fig. 1. 

* The research reported in this document has been sponsored by, or in part by, the ‘Office of Scientific 
Research, OAR’ through the European Office Aerospace Research, United States Air Force. 
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———~ Choose darker 


===- Choose brighter 


Judgement time 





Average luminance of compared stimuli 


Fig. 1. Predicted interaction between response category and relative stimulus values in a 
discrimination task. 


EXPERIMENT 1 
Subjects 
The subjects were eight young adults, students at University College London. 


Apparatus 

A modified Pickford anomaloscope (Pickford, 1957) was used to provide a display consisting of 
two circular patches of white light each 4 in. in diameter separated horizontally by a gap of 1 in. 
The seated subject looked through a small circular aperture situated 3 ft. from the display. 
A shutter was placed across the aperture and an electric chronoscope was started when the 
shutter opened. The chronoscope was stopped when the subject pressed either of two response 
keys which were placed at convenient positions for the left and right hands. The experiment was 
conducted in a darkened room. 


Design and procedure 

The subjects were required to make relatively difficult brightness discriminations at three 
levels of display luminance. These were 1-1, 3-0, and 13-8 foot lamberts as measured by an 8.E.I. 
photometer. At each of these levels the two patches of light were set at intensities which pre- 
liminary investigations had shown to be difficult to discriminate but not likely to lead to many 
false judgements. The same objective intensities were used for all subjects. 

Each subject made 48 judgements. For half of these he was required to preas a key on the 
side corresponding to the brighter stimulus and for the remainder on the side corresponding to 
the darker. For each type of relative judgement he was required to make eight judgements at 
each of the three luminance levels and at every level the correct response was distributed equally 
between the left and right keys. Half of the subjecte made twelve ‘darker’ judgements followed 
by 24 ‘brighter’ judgements and finally 12 more ‘darker’ judgements (D L L D). The other half 
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were given the complementary sequence (L D D L). This was in order to balance for possible 

transfer effects from one kind of relative judgement to the other. The time elapsing between the 
shutter opening to reveal the display and the subject’s depression of a key was the dependent 
. variable of the experiment. 


` Results 
The average times for the two kinds of judgement are shown graphically in Fig. 2. 
On the abscissa of this graph the intermediate level of luminance has been arbitrarily 


placed halfway between the other two. It can be seen that the expected result 
portrayed in Fig. 1, which for brevity will from now on be referred to as a cross-over 
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Fig. 2, Expt. 1. Mean judgement times for hard discriminations at three intensity levels 
brighter than the background. 


effect, was not obtained. Instead, the difference in time between the two kinds of 
judgement shows a funnel effect, being zero at the lowest level of luminance and 
maximum at the brightest, where the ‘brighter’ judgements are quicker. A test of the 
statistical significance of this result was obtained in the following way. The differ- 
ence between the mean judgement times of each subject for the ‘darker’ and the 
‘brighter’ responses at the brightest level of luminance was compared with that 
observed at the darkest level. Seven of the eight subjects showed a greater difference 
at the brightest level which is a result beyond the 5 % level of significance (sign test, 
| P = 0:035, 1 tail). The remaining subject showed such a diametrically opposed 
result that a parametric test fails to reach a satisfactory level of significance. 
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The variation in the overall mean response times as a function of the mean lumi- 
nance level is presumably dependent upon the relative difficulty of the different 
discriminations, but there is no reason to suppose that this variation contributed to 
the observed funnel effect. 

The experiment did not provide very conclusive results but it encouraged further 
experimentation. One simple variation would obviously be to make the discriminations 
easier. Difficult discriminations had been used in the first experiment because it was 
felt that this would give more opportunity for the sought-after effects to reveal them- 
selves. It seems more likely that this only served to increase the variance of the data. 
Therefore in a second experiment subjects were given extremely easy discriminations. 


; EXPERIMENT 2 
Design, ete. 


The apparatus and general design remained the same except that easy discriminations were 
given at only two levels of luminance, the middle level of the first experiment being omitted. 
A group of eight subjects was again used, but they made twelve discriminations for each of the 
four possible combinations of type of judgement and luminance level. 


Results 


The mean decision times for the two kinds of judgement are shown graphically in 
Fig. 3. The purist might reasonably object to the straight lines drawn between the 
few points of the graph, but these are only intended to give an easily visualized 
summary of the results. It can be seen that the funnel effect is again observed. 
Making the comparison of the differences between judgement times for ‘darker’ 
and ‘brighter’ responses at the two levels of luminance shows all eight subjects 
relatively quicker with the ‘brighter’ judgement for the brightest level of lumi- 
nance. A t-test between the time differences at the two luminance levels gives 
t = 3-38 (P < 0-01, 1 tail). 

The differences in the overall response times for the two levels of luminance is 
again probably a function of the difficulty of the two discriminations. The fact that 
the funnel effect is in the same direction as in the first experiment, although it is now 
the discrimination at the highest level of luminance which takes longer, strongly 
supports the earlier contention that difficulty is not a principal cause of the effect. 

This experiment strongly confirms the result obtained previously and supports the 
general hypothesis of some interaction between the time required for a particular 
kind of judgement and the relative position of the stimuli on the dimension being 
judged. However, a full cross-over effect was not found. It could be argued that it is 
not logically possible to distinguish between the cross-over and the funnel effects. 
For example it could be said that any condition serving to affect generally the speed 
of only one kind of response would shift that particular limb of the graph up or down 
and turn a cross-over into a funnel or vice versa. But it seems unlikely that there is 
anything which could affect the speed of one kind of response which does not fall 
within the kind of hypothesis which is under examination in this research. 

Perhaps there were particular conditions which led to the present result? One 
strong possibility lies in the background luminance of the displays. Since both 
experiments were conducted in a darkened room, all stimuli were brighter than the 
background and consequently it is an obvious possibility, after the event, that the 
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funnel effect is what should have been expected on the basis of the general hypothesis. 
Therefore a further experiment was conducted in which the display was given a 

| background luminance intermediate between the average of the two brightest and 
the average of the two darkest stimulus patches. 


| 1:30 
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Stimulus intensity levels 


Fig. 3. Expt. 2. Mean judgement times for easy discrimination at two intensity levels 
brighter than the background. 


: EXPERIMENT 3 
Design 
` The design is exactly the same as that used in Expt. 2. However, anew apparatus wasrequired. 


Apparatus 

The apparatus was similar in pattern to one used by Hess & Pretori (1894) in a study of bright- 
ness contrast. A plan of it is shown in Fig. 4. W, and W, are wedges of cardboard whose surface 
can be illuminated by various lamps D,, Da Lẹ L, etc. Two rectangular apertures, a, and ag, 
were made in the surface of W, so that when 8 looked through the eyepiece H, he saw a back- 
ground provided by W, and two square stimulus patches provided by the two faces of W,. 
The display was equivalent to two 1 in. squares separated by 1} in. against a circular background 
viewed at a distance of 2 ft. from the subject. All of the lamps used in the apparatus were 12- 
volt car bulbs mounted on magnets which could be placed in any required positions on a floor 
surface of tinplate. By an appropriate system of switches various combinations of lamps could 
be used to provide the necessary displays. The background was made 2-3 ft.-lamberts and the 
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average levels for the stimuli of the two discrimination tasks were set at 0-6 and 6-0 ft.-lamberts 
respectively. The stimuli were either both above or both below the background luminance but 
were always easily discriminable. The experiment was again conducted in a darkened room. 
Between judgements the subjecta rested in the dark. When the display was switched on an 
electric chronoscope was started and, as in previous experiments, was stopped when a subject 
indicated his judgement by pressing one of two response keys. The small warm-up period for the 
electric lamps should not have affected the relative speeds of the various judgements because 
variation in the luminance of the display was achieved only by changes in the position of the 
lamps. 





Fig. 4. Ground plan of apparatus used in Expte. 3 and 4. 


Results 


The mean decision times for the two kinds of judgement are shown graphically in 
Fig. 5. Again a funnel effect is obtained. A test between the time differences at the 
two luminance levels gave t = 5:4 (P = 0-0005, 1 tail). It is obvious that the 
change in the background luminance had no detectable effect upon the result. 
However, before accepting the funnel effect as the most probable result for brightness 
discriminations it should be noted that the subject rested in darkness between 
judgements, and this may have been the effective background. In the next experi- 
ment the intervening period of darkness was eliminated. 


we EXPERIMENT 4 
Design, eto. 

The apparatus and design were the same as in Expt. 3. The only difference in the present 
study is that the background was left illuminated all the time and the stimuli to be dis- 
criminated were superposed upon it. The apparatus was not ideal for this purpose, since the 
apertures where the stimuli appeared had to be unlit, and therefore dark, during the intervals 
between judgements. 


Results 


The results of Expt. 4 are shown in Fig. 6. This time a cross-over effect has 
been obtained! Not only is the interaction between the judgement times and the 
stimulus level significant (t = 5-5, P < 0-0005, 1 tail), but at each level of luminance 
the difference in time taken for the two kinds of judgement is also significant (for the 
relatively dark stimuli P < 0-05 and for the brighter ones P < 0-001). 
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It should be noted, however, that the results of this study have been reported and 

| analysed in terms of the overall average times for the different judgements at the two 
| stimulus levels (for Expt. 1, at three levels). This ignores the order in which the 
various kinds of judgement were made during the course of the experiment. Therefore 
_ in Fig. 7 the average times for the two kinds of stimuli have been plotted for the four 
successive blocks of judgements (LDD L or DL LD) for both Expts. 3 and 4. 
These graphs show that there is a genuine interaction between the speed of each kind 
of judgement and the general level of the intensity of the compared stimuli. Clearly, 
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Fig. 6. Expt. 3. Mean judgement times at one intensity level 
brighter and one darker than the background. 


there is a pronounced practice effect; the overall judgement times decrease over the 
successive blocks of trials. But the times associated with the two stimulus intensity 
levels change systematically as the response instructions are varied. That the prac- 
tice effect does not affect the interaction is shown by the fact that in all four graphs 
the difference in times for the last block of trials is the same as that observed in the 
first. The two intervening blocks of trials also show no variations in performance. 
The overall difference between the speed of reaction to the two pairs of stimuli 
should again be ignored because this reflects differences in discriminability. The 
cross-over effect is therefore a genuine one. 

There was a strong implication in the introduction to this paper that it is the 
nature of the judgement made by the subject which is influencing the time taken to 
come to a decision, But it may be that, for any given display, the subject tends to 

5 Gen. Psych. 55, 1 
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glance first at one specific stimulus patch, or in some way to make his judgement with 
one patch as an initial standard stimulus. For example, he might look at the brighter 
of two relatively bright stimuli but at the darker of two dark stimuli. This might in 
some way make it quicker for him to choose the brighter of two bright stimuli, and 
the darker of two dark ones because fewer scanning movements would be required 
in these two cases. An hypothesis of this nature might well account for the present 
results. 


1-00 


\ 
~ 0-90 oe 
3 z 
v \ 
g \ 
a NY 
g \ 
[F \ 
\ 
5 \ 
\ 
0:80 x 
—— Choose darker \ 
----- Choose brighter \e 





D B 
Stimulus intensity levels 
Fig. 6. Expt. 4. Mean judgement time at one intensity level brighter and at one darker than the 
background with the display illuminated between presentations. 


The most obvious test of explanations of this nature is to require subjects to make 
some comparative judgement concerning the very same stimuli that were used in the 
previous experiments, but one which is not based upon the relative intensity of the 
stimuli. In the two control experiments which are next described this was achieved 
by having a small grey spot present on one or other of the stimulus patches and 
requiring the subject to indicate in which of the two patches it was located. If any 
kind of scanning strategy accounts for the previous results it should be equally 
demonstrated in the discovery of the spot. Lf, however, it is the relation between the 
relative judgement and the stimuli being judged which is important there should be 
no difference between the time taken to locate the spot on the darker and the 
brighter stimulus, no matter what the general luminance of the pair. Brightness 
contrast might complicate this conclusion but the luminance of the imposed spot 
can be made a constant fraction of that of the stimulus patch. 
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i EXPERIMENT 5 
Design 

Essentially the same design was employed as that used in Expt. 4 except that the task of the 
subject was to locate the stimulus patch bearing a small dark spot. On one half of the trials the 
subject was required to press a key on the side of the display possessing the spot (condition Y) 
and on the other half to press a key on the other side (condition N). Theee two response condi- 
tions were ordered into blocks of trials in the counterbalanced design common to the experiments 
reported in this paper. Thus four subjects were exposed to the order N Y Y N, with 12 responses 
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Fig. 7. Mean judgement times at two stimulus intensity levels. Abscissa readings show 
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in each block, and another four received the complementary order Y N N Y. The ordering of the 
other stimulus conditions was that used in the previous experiment. The background was kept 
illuminated between display presentations. 


Apparatus 

To obtain the spot on one side of the display or the other, the following device was employed. 
A circular patch of mid grey paper of $ in. diameter was fixed to each of the faces of wedge W, 
(see Fig. 5) so that they appeared to be in the centres of the two stimulus patches. Two pieces of 
cardboard of the same optical properties as the wedge W,, each large enough to cover at least the 
area represented by each stimulus patch, were attached to the faces of the wedge by means of 
pivots. By rotation of these cardboard pieces the spot on either or both sides could be eliminated 
from the display. 


Results 


Table 1 gives the mean response times for the various displays and response 
conditions. There is no evidence of any interaction between the difference in the 
time taken to detect the spot on the brighter and darker patches and the overall 


Table 1. Results of Experiment 5. Mean response times at two stimulus intensity 
levels and for two response categories when the stimulus responded to is the darker or 
brighter of the stimulus patr 
Condition Y. Condition N. 
Response to side with Response to side without 
spot. Relative intensity spot. Relative intensity 


of pair of pair 
Aaea miaa 
Stimulus chosen on: Dark Bright Dark Bright 
Darker side 0-56 0-52 0-55 0-51 
Brighter side 0-53 0-49 0-61 0-52 


luminance of the pair of patches. This is obvious for condition Y, where subjects are 
on the average 0:03 sec. faster on the brighter side at both levels of stimulus lumi- 
nance. The relatively slower response to the brighter side at the bright luminance 
level for condition N does not even approach significance. 

However, although this experiment produced no evidence to refute the inter- 
pretation given to the results of the other studies there is a possible flaw in the 
design. Since the subjects knew that a spot was always present, it was not necessary 
for them to inspect both stimulus patches before pressing the appropriate response 
key. If a bare patch was first observed it could be immediately inferred that the spot 
was on the other side. It is faintly possible that subjects could have responded in 
this way in the earlier experiments by making a kind of absolute judgement with 
respect to the brightness of the stimulus patch first seen. But it would seem far more 
likely that some kind of comparison was involved in the studies requiring a judge- 
ment of relative brightness. Therefore in order to force a comparison on the subjects 
in the spot detection situation it was decided to include some cases in which there was 
either no spot at all or a spot on both stimulus patches. No decision is then possible 
unless both patches are inspected. 
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Daio ai, EXPERIMENT 6 

Only one response instruction was employed. The subjects were required to press the key on 
the same side as the patah bearing a spot, but only if this was the only spot present. They were to 
refrain from responding to any other variety of display. For one half of the 48 presentations 
there was a single spot either on the left or on the right. Of the other 24 presentations one half 
had no spots at all and one half had spote on both stimulus patches. The values of the stimuli and 
background were the same as those in the previous experiment, and each possible combination 
occurred with equal frequency in the four spot arrangements. Eight subjects were again used. 


Results 


Table 2 gives the mean response times for the various displays. There is clearly no 
evidence of any interaction between speed of detection and the placement of the spot 
in the brighter and darker patches. The results of the control experiments are not 





Table 2. Results of Experiment 6. Mean response times in seconds for 


the detection of one spot 
Relative intensity 
of pair 
emo 
Response to stimulus on: Dark Bright 
Darker side 0-72 0-65 
Brighter side 0-70 0-66 


being used as evidence that subjects do not have particular patterns of searching a 
visual display. The point is that any such habitual search patterns will not alone 
account for the results of the first four experiments. It is also necessary to posit 
some interaction effects between the response required of the subject and the 
intensity of the stimuli presented for discrimination. 


Discussion 


The present studies were carried out because some earlier unpublished investiga- 
tions of the discrimination of length had suggested that choosing the smaller of two 
lines might not be simply the psychological opposite of choosing the longer. The 
two kinds of relative judgement took different times and appeared to be made with 
different degrees of confidence. This seemed at first to be an anomalous finding because 
the purpose of these experiments was to explore the relation between the probability 
of a correct response and the decision times for correct and incorrect choices. Clearly 
any such purpose could not be unambiguously achieved if the relation between the 
two response variables changed when the relative judgement required from the 
subject was changed. Exploration of the literature revealed the study of Shipley 
et al. (1946) as the only relevant paper and so there was an obvious need for further 
experiments. 

On the theoretical side it also seemed possible that some phenomena of the kind 
reported here could be expected on the basis of a rudimentary theory of choice 
behaviour (Audley, 1960a) to which reference has already been made. It must be 
admitted that the theoretical argument which follows is not a rigorous derivation 
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` from the assumptions of the theory. But it seems to give a first interpretation to the 
‘facts’ and may also lead to further clarifying experiments. To account for a general 
pattern of relationships existing between a variety of response variables which seemed 
to hold for many situations (e.g. see Johnson (1955), particularly chap. 10) a simple 
response competition theory of individual choice behaviour was proposed. This theory 
may be briefly summarized as follows. Each possible response in any situation is 
imagined to be continually occurring in covert form at rates of emission particular 
to the task facing the subject. However, a final, overt choice is not made until the 
pattern of covert responses is of a specified kind. The pattern considered was an 
uninterrupted run of covert forms of any one of the responses. On the basis of these 
simple assumptions it is possible to make a number of predictions about the way in 
which response variables will vary with one another, either in a simple unchanging 
situation or in one involving a variety of stimulus displays. 

In particular, consider a psychophysical experiment employing the technique: 
known as the method of single stimuli. In this kind of study the subject is presented 
with a series of stimuli (say, patches of different luminance), one by one, and is 
required to categorize each of them (say, as ‘dark’ or ‘light’). When the frequency 
of using one response category is plotted against the stimulus dimension @ normal 
psychophysical ogive is commonly obtained. In order to account for this in terms of the 
response competition model it would be necessary to suppose that rates of emission 
of the covert forms of the response ‘dark’ or ‘light’ would be related to the stimulus 
dimension in the manner exhibited in Fig. 8. The linear relations between rate and 
stimulus intensity should not be taken literally for they are meant to represent any 
suitable monotonic functions. 

In the experiments reported in this paper the method of single stimuli was, of course, 
not employed. The subjects were required to make a comparison between two 
stimuli, similar to say S, and S, in Fig. 8. It is highly probable that with this tech- 
nique the subject will be able to make use of the presence of both stimuli to sharpen 
his discrimination beyond the level achieved when each stimulus is presented indi- 
vidually. Nevertheless, the stimuli are usually separated spatially and therefore 
some succession in comparison is involved whichever psychophysical method is 
employed. Furthermore, in order to make satisfactory judgements using the method 
of single stimuli, the subject has to be influenced by the total set of stimuli involved 
in the experiment, since his judgements are relative to this set. Therefore the hypo- 
thetical functions drawn in Fig. 8 do not give response rates which would be appro- 
priate for a series of entirely isolated stimuli but are such as to take into account the 
complete set of stimuli being judged. In short, context effects operate for both 
psychophysical methods. Thus it is not too unreasonable, it is being argued, to use 
the function in Fig. 8 to make predictions about the performance of a subject in the 
situation requiring a relative judgement about two stimuli. 

However, corresponding to each of the two stimuli S, and S, we have two possible 
implicit response systems. There is therefore a sense in which we now have a compe- 
tition between four possible responses which would be expected to be of the kind 
‘8, is brighter’, ‘S, is brighter’, ‘S, is darker’, ‘S, is darker’. If, as in the figure, 
S, and S, are both bright, the implicit response rates œ, and 2, associated with the 
first two statements are much greater than æg and fg which are associated with the 
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‘dark’ response system. The two ‘bright’ responses might therefore be expected to 
dominate any response competition. In fact if one shows a subject a pair of relatively 
bright stimuli and asks him to say something about the display, he does tell you 
which is the brighter of the two. On the other hand, he will select the darker of the 
two dark stimuli for comment. This is just what one would expect on the basis of the 
above hypothesis (see also Berlyne, 1950). 


~ Response of darker 


Rate of emission of responses 





Sı S2 


Stimulus intensity dimension 


Fig. 8. Rate of generation of covert darker and brighter responses as a function of the relative 
intensity of the judged stimuli. 


When it comes to the time taken to make a judgement under a specific response 
set, it seems reasonable to suppose that the subject will be using the implicit re- 
sponse system associated with the instruction. Because of the differences in the rates 
associated with the two systems he will produce the cross-over effect which has been 
the subject of these experimental studies. It is also possible that the subject always 
uses the dominant response for a given pair of stimuli and then translates his 
response to match the experimenter’s instruction. This would also predict the results 
obtained for the extreme stimuli used in the present experiments. 

The finding of a tendency to use a particular kind of relative judgement with a 
given level of stimulus intensity appears to extend the notion of stimulus response 
compatibility (e.g. Fitts & Seeger, 1953). This concept is used to describe the in- 
fluences upon time and accuracy produced by the spatial correspondence between the 
stimulus presented and the response demanded. Two factors are usually considered 
to be operating. First, the degree of similarity between the spatial arrangement of a 
response control panel and that of the stimulus display. Secondly, the extent to 
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which the direction of the response movement is congruent with the spatial aspect of 
the associated stimulus event. 

The present studies suggest that the direction of stimuli along a stimulus dimension 
may be treated in a similar way to spatial direction in the displays of the simple 
sensori-motor skills used to explore the compatibility concept. Performance is 
facilitated when the relative judgement required by the subject involves a response 
which is congruent with the direction of the stimuli along the stimulus dimension. 

An analogy may also be drawn with animal discrimination studies. Suppose 
one trains an animal in a black-white discrimination with the black stimulus positive. 
If the animal is then presented with two white or near white stimuli it will take a 
long time to choose between them. One need not, of course, conclude that the animal 
has in some sense been instructed by the original training to choose the lighter of two 
stimuli. The discrimination between the two light stimuli can be regarded as involv- 
ing a conflict between two responses which by prior training, and generalization 
from this, are either at a very weak level of approach or have even become avoidance 
tendencies (see for example, Brown, 1942). 

So far the question of accuracy of performance has not been raised. In the experi- 
ments themselves the relatively easy tasks produced very few errors indeed. On the 
theoretical side, the analogy with stimulus response compatibility would suggest 
greater accuracy associated with the faster response and the same conclusion would 
probably hold for the comparison with the animal discrimination studies. However, 
the theory behind these experiments illustrated in Fig. 8 would seem to suggest the 
reverse. The probability of a given judgement of any two stimuli is supposed to be a 
function of the ratio between the rates with which the covert competing responses 
are emitted. Suppose the linear relation between these rates and the stimulus dimen- 
sion, portrayed in Fig. 8, be taken as a first approximation to the true state of 
affairs. Then for stimuli S, and S,, the ratio between æg and fa, the rates for the 
‘dark’ response system, is greater than that between a, and £, representing the 
‘bright’ response ‘system. Hence performance should be less accurate with the 
favoured response. 

Clearly, further experiments are required to explore the basis of the phenomenon 
we have reported in this paper. But we consider that the phenomenon itself is of some 
generality. Other studies, not yet published, have shown similar effects in the dis- 
crimination of pitch. Other indications are to be found throughout the literature in 
studies concerned with different problems. For example, Castaneda & Worrell (1961) 
observed similar (statistically non-significant) trends in a study of latency and 
response vigour in brightness discrimination. 

In conclusion these demonstrations can be taken to emphasize a point which has 
been stressed elsewhere (Audley, 19606), that much of our experimental exploration 
of the organization of behaviour is based upon the results of acts of choice whose 
processes are very imperfectly understood. 
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ACOUSTIC CONFUSIONS IN IMMEDIATE MEMORY 


By R. CONRAD 
Medical Research Councils Applied Psychology Research Unit, Cambridge 


Sequences of 6 letters of the alphabet were visually presented for immediate recall to 387 
subjects. Errors showed a systematic relationship to original stimuli. This is held to meet a 
requirement of the decay theory of immediate memory. 

The same letter vocabulary was used in a test in which subjects were required to identify the 
letters spoken against a white noise background. A highly significant correlation was found 
between letters which confused in the listening test, and letters which confused in recall. 

The role of neurological noise in recall is discussed in relation to these results. It is further 
argued that information theory is inadequate to explain the memory span, since the nature of 
the stimulus set, which can be defined quantitatively, aa well as the information per item, is 
likely to be a determining factor. 


! I. INTRODUCTION 


One of the accepted hazards of immediate memory experiments, using simple 
material auditorally presented either from tape recordings or ‘live’, is the possibility 
‘that subjects have not correctly heard the stimuli. One tries to minimize this by 
‘speaking clearly, using efficient equipment, and by generally optimizing listening 

conditions. The amount of error then found which is likely to be perceptual rather 

than recall will almost certainly be relatively quite small. If one is merely concerned 

with error quantitatively, it will hardly matter. But if for some reason the nature of 

specific errors is of concern, then it is possible that perceptual errors may introduce 
. into the results a systematic bias which would be difficult to distinguish from syste- 
matic recall errors. 

There is at present little evidence available on the likelihood and character of 
perceptual confusions of letters or digits spoken in the kind of good listening condi- 
tions usual in immediate memory experiments. Moser & Fotheringham (1960) 
present a confusion matrix for spoken digits, but spoken against sufficient white 
noise as to produce 50 % errors. Curry, Fay & Hutton (1960) have shown that, in 
good listening conditions, letters of the alphabet spoken at ordinary speech sound 
levels do indeed yield errors of perception. They show that some letters are more 
intelligible than others, but offer no confusion matrix. There is therefore some 
experimental support for the statement made in the opening sentence of this paper. 
But this does not mean that all systematic »rrors in immediate recall experiments 
are perceptual—only that they could be 

Now the claims of the decay theory of immediate memory demand the existence 
of partially decayed memory traces. One would expect that such traces would some- 
times yield memories which were not exactly correct, but which were not random with 
respect to the original stimuli—i.e. not guesses. This becomes then a problem of 
showing that systematic errors occur after the likelihood has been removed that such 
` errors are perceptual. At this stage it hardly matters in which way a persistently 
. recurring error is related to the stimulus it replaces. Nevertheless, two clues help to 
| suggest the kind of test material that might lead to an adequate demonstration. The 
i first i is the occurrence of acoustic confusions referred to earlier; these may not be 
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largely perceptual errors after all. The second is common experience of acoustic 
confusions in long-term memory (e.g. for names) which Woodworth (1938) noted. 
For instance, Woodworth recalled azalea as aspasia. It would indeed add point if a 
mechanism of forgetting common to both long- and short-term memory emerged 
from this study. 

The experiment to be reported therefore desoribes an attempt to demonstrate the 
presence, in short-term recall, of acoustic confusions which could not easily be 
attributed to errors of perception. The necessary procedure calls for a two-part 
investigation. First, a determination of recall confusions occurring with a set of test 
items visually presented. Secondly, a determination of the perceptual acoustic 
confusions that occur when listening to the same test items with no memory involved. 
The point would be made if there was an association between the two sets of con- 
fusions. If memory errors were systematic, but the association with listening errors 
poor, the data would suggest likely associations. 


O. Mataop—RaoaLL 
Material 

A vocabulary of 10 letters was used. Two groups of letters were sought the spoken names of 
which (Ay, Bee, See, ete.) had high within-group acoustic confusability, and low between-group 
confusability. Since there appears to be no suitable published confusion. matrix for the intel- 
ligibility of spoken letters, the vocabulary was chosen intuitively and tested subsequently. 
The following letters were used; BCPTVFMNS X. 

A set of 120 6-letter sequences was prepared using the above vocabulary, and subdivided into 
6 blocks of 20 sequences. The letter order was basically random but with a number of constraints, 
viz.; no letter occurred more than once in any sequence: within each block of 20 sequences, 
each of the 10 letters occurred equally often in each serial position, and within each block, every 
possible digram (successive letter pair) occurred at least once in each possible serial position. 

The blocks of sequences were amalgamated into six different pairs of blocks and a test comprised 
the 40 sequences of these amalgamated blocks of 20. The sequences were photographed, 1 letter 
per frame, on 16 mm. film, each sequence preceded by three ‘ready’ frames carrying a spot. 

The lettering used came from a standard photographic captioning set, but the legibility after 
photographing was tested. Slides were made of the appropriate letters and were shown to 
groups of postmen (aged 20-50) under the following conditions. Letters (white on black) were 
flashed singly in random order onto a greyish screen. The duration of exposure was 1/200th sec. 
with aperture f. 4-5. A medium neutral density filter was interposed between lens and screen. 
Subjects wrote down each letter as it occurred, guessing if necessary. The viewing conditions of 
this test were such that the error rate was about 40%. No systematic confusions between letter 
shapes was found. It was therefore accepted that in the very much better viewing conditions of 
the main experiment, consistent errors were unlikely to be due to discrimination difficulties. 


Procedure 


The sequences were visually presented by means of frame by frame 16 mm. film projection. 
The projector was controlled by an electronic timer pulsing at a rate of 80 per minute. A new 
letter thus appeared every 0-75 sec. After the sixth letter of a sequence, the experimenter stopped 
the projector until subjects were ready for the next sequence. - 

Subjects were 387 trainee telephonists including males and females and aged between 16-50. 
(Since the results which follow show no effects due to sex or to age, under or over 40, there will be 
no further discussion of individual differences.) They were tested in groups of about 10, each 
group being given one test as defined above. The six available tests were done by approximately 
equal number of subjects. 

Subjects were instructed to watch the screen for the appearance of the 6 letters, and at the end 
of the sequence to write it down in the correct order on printed answer sheets. They were told to 








Acoustic confusions in immediate memory 77 


guess rather than leave blank spaces, and the 10-letter vocabulary was written on a blackboard 
and hence available for reference throughout the proceedings. In this way extra-vocabulary 
intrusions were almost entirely avoided. 


Scoring 

Sequences were scored letter by letter. A letter not correct for the particular position in the 
sequence was scored as wrong, regardless of type of error or any subjective impression on the 
part of the scorer. Those sequences were extracted for further analysis which had one single 
lettér wrong and no other error. Sequences containing any other kind of error were excluded 
from subsequent analysis. In this way most of the data returned by the subjecta were ignored, 
and this is why so many subjecte were used. But what remained were sufficiently numerous and 
clearly defined. Sequences retained had only a single substituiton error. If the data had not been 
restricted in this way, it is unlikely that anything other than ‘noise’ would have been added. 
A 10x 10 confusion matrix was set up showing which letters were written as responses to which 

IU. Mernaop—Avprrory CONFUSABILITY 
Test items 

Each of 10 (untrained) speakers recorded 6 practice letters and then the randomized letters of 
one alphabet in a conversational manner at a rate of 1 letter every 5 sec. The sound level of the 
speech signal was continuously monitored, and an (on average) equal amount of white noise 
added. The white noise formed a continuous background on the tape, but was not of course 
heard by the speakers during recording. The finished tape was divided into two halves each 
containing five alphabets spoken by 3 male and 2 female voices. 


Test procedure 

Three hundred Post Office employees (male and female, aged 16-60) listened to one or other 
of the two halves of tape. They were instructed to listen carefully for the signal (every 5 sec.) and 
write down on prepared answer sheets which letter they thought it was. They were told to guess 
rather than to leave blanks. Subjects were tested in groups of 30. The overall error rate was 
61%. A lower rate would have been preferred, but of course if subjects were guessing all the 
time the rate would have been about 96 %. The errors were set up in a 26 x 26 confusion matrix. 
(The rank order of the intelligibility of the letters was correlated as between (a) the two sets of 
5 speakers, (b) male and female listeners, and (c) listeners under and over 35 years of age (sex 
kept separate). In every case the correlation was significant beyond the 0-001 level.) Clarke 
(1957) has amply justified the use of deductions about smaller confusion matrices made from a 
large one. Accordingly the relative acoustic confusability of the 10 test letters was derivable 
from these data. 


IV. RESULTS 


The resulting confusion matrix of the auditory confusability test is shown in 
Table 1. It shows the frequency with which a particular response was made to a 
particular stimulus letter when the response was incorrect. For general reference, 
the complete error matrix for the whole alphabet is given as an Appendix. 

Inspection confirms that the selection of these ten letters was suitable in that 
confusions are relatively high within the two groups BCPTV and FMNSX and 
relatively low between them. It should be remembered that the choice of these 
10 letters is quite arbitrary. It is only necessary that there should be some significant 
confusions amongst them—and this is clearly so. The critical question is whether the 
letters which confuse in the auditory confusability test, also confuse in short term 
memory. Table 2 gives the confusion matrix resulting from the memory test for 
those cases where only a single letter in the sequence was incorrect. 

The first point to note is that errors are not random. Inspection indicates that 
when an error of recall is made, the substituted letter is likely to be one which sounds 
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like the correct letter. A 2x 2 chi-squared test using the sum of the values in the 
four quarters of Table 2 shows an association of this kind which is significant beyond 
the 0-001 level. Another way of looking at the data is to consider each stimulus 
letter and examine the distribution of recall errors amongst the remaining 9 letters. 
Chi-squared tests indicate that in no case can this distribution be considered random. 
In other words, when a letter cannot be remembered, what the subject records is not 
determined by chance. Certain systematic substitutions are made, the nature of which 
was examined in relation to the listening data of Table 1. 


Table 1. Listening confusions 








Stimulus letter 
re err N 
B c P T v F M N 8 x 
B 171 15 84 168 2 ll 10 2 2 
0 32 : 35 42 20 4 4 5 2 5 
g| P 162 350 . 505 91 il 31 23 5 5 
#| T 143 282 281 : 50 14 12 11 8 5 
y 122 61 34 22 1 8 11 1 0 
a1 g 6 4 2 4 3 ; 13 8 336 238 
M 10 14 2 3 4 22 . 334 21 9 
N 13 21 6 9 20 32  5l2 ; 38 14 
RI 2 18 2 7 8 488 23 1 391 
x 1 6 2 2 l 245 2 l 184 
Table 2. Recall confusions 
Stimulus letter 
B c P T v F M N 8 x 
B 18 62 5 83 12 9 3 2 0 
c 13 27 18 55 15 3 12 35 7 
3 P 102 18 ‘ 24 40 15 ns rey | 7 
#| T 20 46 79 : 38 18 14 14 8 10 
Vv 56 32 30 l4 ; 21 15 1l 1l 5 
E F 6 8 14 5 31 . 12 13 131 16 
M 12 6 8 5 20 16 . 148 15 5 
N ll 7 5 1 19 28 167 i 24 5 
8 7 21 11 2 9 37 4 12 ; 16 
x 3 7 2 2 11 30 10 1 59 i 


The association between the two complete sets of confusions was tested by cal- 
culating Spearman’s coefficient of rank correlation. Considering all 90 cells, a value of 
+0-64 was obtained. This yields a ¢ value of 7-68 which is significant at beyond the 
0-0001 level. This establishes beyond any doubt that even with visual presentation of 
material to be memorized, when recall errors occurred they were similar in nature to 
hearing errors when the signal was partially masked by white noise. 


V. Discussion 
Acoustic confustons in recall 
It was pointed out in the Introduction that a decaying memory trace ought to be 
revealed by the presence of errors which bore a systematic relationship to the original 
stimulus. A conventional memory span test samples the decay curve over the critical 
period of time when decay is rapid. For a given stimulus, the decaying trace might 
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be expected to yield a different recall response at different points in the decay time- 
curve. But the decay curve of a given stimulus, always examined at the same point, 
should lead to consistent erroneous response. Table 2 clearly shows the presence of 


' errors systematic in a manner which would support this analysis. 


The Introduction further suggests that errors would be systematically related to 
stimuli in one particular way; there would be acoustic resemblance. The rank order 
correlation between Tables 1 and 2 indicates the remarkable similarity between 
memory errors and listening errors. The confusions reported when listening to noise- 
masked speech provide & highly reliable prediction of the course of forgetting. 

There is of course no mystery in the fact that visually presented memory material 
should yield acoustically related errors. It merely indicates that the majority of 
subjects verbalize the stimuli, rather than attempting to store them in visual form. 
What is interesting is not that the memory distortions correspond to the sound of the 
original stimuli verbalized, but that they correspond so closely to the distortions 
occurring when speech sounds are partially masked by white noise. This point will be 
returned to later. 

Indeed the true amount of association must be even higher than that shown. The 
‘listening’ evidence contains a certain amount of random error—both in itself, when 
subjects have been unable to decide between any of the alternatives, and in its 
relationship to the ‘memory’ data. Ideally the association should be tested for each 
subject individually with his own speech used for the listening task. The small sample 
of voices used in the listening task would be only an approximate match to any 
individual voice. These factors would tend to lower the correlation between memory 
errors and acoustically masked speech. 

These results clearly support the functional description of forgetting outlined by 
Brown (1959) in terms of information theory. For instance, Brown describes decay 
of a trace as ‘a fall in the signal-to-noise ratio’. He vividly illustrates this by an 
analogy of a letter chalked on a blackboard and increasingly smudged. ‘Some 
smudging... will leave it legible: it starts with internal redundancy so that some 
“decay” does not matter. Further smudging, however, will make it difficult to 
read...’ 

What an informational model inevitably misses, though, is that during the course of 
‘smudging’, a systematic change in the signal-to-noise ratio will yield systematic 
output changes. The logic of information theory is such that unless specifically 
stated, alternative responses are equi-probable. A weakness of an informational 
model of forgetting is that in the Brown-type analogy, a letter is legible in spite of 
some smudging. But when smudging has increased to a point where the letter is no 
longer correctly legible, all the letters in the stimulus set are equally likely to be 
reported. 

Acoustic confustons and memory span 

This logic has led to the extremely important prediction that memory span is a 
function of the information per item in the stimulus set (Pollack, 1953; Miller, 1956). 
The present data suggest an alternative prediction. 

The facts seem to be that when an item cannot be recalled, the probabilities of 
other items in the set being given as response are constant and unequal. Systemati- 
cally, certain items are more likely to be given than others. In the material being 
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discussed, these probabilities depend on the acoustic similarity between the various 
items. From this one could argue that the more chance there is of acoustic confusion 
within the stimulus set, the poorer will recall be. It would follow that the memory 
span would be a function of the acoustic similarity of the members of the set. The 
span might depend not on the number of alternative items in the set, but on the 
number of acoustically similar items in the set. Increasing the size of set might or 
might not increase the number of acoustically similar items in it. 

One can imagine four vocabularies, viz: (1) 2-letter high confusability; (2) 2-letter 
low confusability; (3) 8-letter high confusability; (4) 8-letter low confusability. 
On an informational basis, one would expect (1) and (2) to yield the same memory 
span. Also (3) and (4). One would further expect the span for (1) and (2) to be longer 
than for (3) and (4). But on the basis of the argument above, the size of the spans, 
taken to be determined by the acoustic similarity in the sets, could well be in the 
order: (2) (4) (1) (3). 

Experimental evidence on the question of vocabulary size and span is conflicting. 
Miller (1956) quotes unpublished work by Hayes, supporting Pollack’s (1953) 
earlier study, indicating that span is more or less independent of vocabulary size. 
Hayes used digits, letters and words; Pollack used digits and letters. In neither case 
are the actual items given which were used for each size of set. Crossman (1960) 
using a number of ingenious but unusual vocabularies—e.g. black/white, £. s. d., 
N., 5., E., W., ete.—showed the relationship predicted by information theory. 
Conrad & Hille (1957) using 2-, 4-, and 8-digit vocabularies found the opposite to 
Crossman, that the larger the vocabulary the better the span. 

Without knowing the exact sets used by Hayes and by Pollack, their results 
cannot be discussed in terms of confusability. Crossman’s could if the acoustic 
relationships were estimated and if other things were equal between the vocabularies 
he used. In the case of Conrad & Hille, it is notable that the 2-digit set used the digits 
2and 3, the 4-digit : 2, 3, 4, 5, and the 8-digit: 2, 3, 4, 5, 6,7, 8, 9. Moser & Fotheringham 
(1960) have shown that the two digits most likely to confuse acoustically are in fact 2 
and 3. Additional digits are likely to make the set in entirety less acoustically confusing, 
and would on the present argument lead to longer spans. It may be that Miller’s 
colourful statement about the magical number 7, is, for the memory case, right but 
for the wrong reason. Whether seven items minus or plus two can be recalled may 
depend not on vocabulary size, but on the nature of the items used in each stimulus set. 

Present results lead to the general prediction that memory span is a function of the 
number of acoustic confusions expected from the vocabulary items used. The expected 
value depends on the probability with which any item confuses with any other. 
Strictly, of course, the word confusion here refers to recall confusion whether acoustic 
or any other. In this case, prediction of the span for a given vocabulary is not 
possible until after the event when the confusion probabilities are known. But 
because of the special relationship between the data in Tables 1 and 2, and because 
therefore Table 1 gives approximate estimates of the probability of recall confusions 
for alpha vocabularies, the appropriate prediction could in principle be made and 
the model specifically tested. The next section will discuss this unique relationship 
between acoustic confusions in listening and confusions in recall. 
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The role of neurological noise in memory 

Brown (1959), more than anyone, has developed the concept of noise as a deter- 
minant of forgetting. He equates decay of a memory trace with ‘decrease in the 
signal-to-noise ratio’. In his use of the term noise, Brown is thinking of an informa- 
tion theory model where the noise concept is necessary to account for the discrepancy 
between input and output. Brown specifically is not thinking of noise as having any 
physiological correlate. In the information theory sense, the presence of noise will 
ensure degradation of the signal, but the way in which Brown’s fanctional model is 
formulated precludes any specification of the degradation. The present experiment 
has demonstrated a highly specific and consistent distortion of signal. One must 
therefore suppose the presence of a specific type of noise which is random with 
respect to the specific nature of the memory trace. Neurological noise might very 
well meet the requirement. 

Hebb (1961) writes: ‘Any random activity in these excess neurones (the ones not 
needed for the task being learned) is “noise”, which must tend to interfere with the 
learning.’ In the same Symposium, Eccles (1961) says that ‘if there is electrical 
interaction. ..everywhere in the nervous system, then everything should be electri- 
cally interacted with everything else. I think this is only electrical background 
noise...I would say that there is electrical interaction, but it is just a noise, a 
nuisance.’ 

Two postulates emerge from this: (1) a pattern of neural activity distorted by 


neural noise; (2) because of the relationship between Table 1 and Table 2, a form of 


neural storage which preserves directly definable aspects of the physical stimulus. 


' Memory errors are thus seen to be related to the signal-noise ratio prevailing at the 





time of recall. That the ratio will change is highly likely. But the question whether this 


_ is through decrease in signal strength or increase in noise suggests some speculations 


which may be worth following. 

The extremely rapid rate of forgetting in the absence of rehearsal is now accepted. 
Fairly quickly (in a matter of seconds) the pattern of specific neural activity will 
dissipate until it is no longer discriminable from the continuous random neural 
activity which constitutes neurological noise. The memory trace is irrecoverably lost. 


; But many memories have a more permanent neural basis, an inescapable conclusion 


from the fact that some distant events can be recalled. What is perhaps puzzling is 
not only the fact of long-term recall, but especially the fact that it is erratic. Tem- 
porary failure to recall, for instance, a well-remembered name is common enough. 
It is not in this context very easy to understand why the signal—a pattern of neural 
activity—should erratically wax and wane in strength. But it is highly probable that 
the level of neurological noise changes continuously. If long-term storage followed the 
basic pattern apparent for short-term memory, an acoustically coded memory trace, 
such as a name, would suffer the same type of distortion in noise. In attempting to 
recall the name three possible states would be expected according to the prevailing 
level of neurological noise. Complete failure to recall (excessively low signal—noise 
ratio), complete recall (adequate signal—noise ratio), imperfect recall with acoustic 
relationship to the original stimulus. This third state is critical and is of course 
everyone’s experience. 
6 Gen. Psych. 55, 1 
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There are two features of this particular type of recall relevant to the postulate of 
neurological noise as a factor in forgetting. The fact that first-shot recall is often 
acoustically similar to the original, but that one is confident that it is wrong; the 
fact that correct recall, if it is reached, is accompanied by complete certainty that it is 
right. It seems much easier to imagine a permanently established trace subject to 
masking by a fluctuating level of neurological noise, than to imagine a process of 
reconstruction from a trace merely of inadequate signal strength. Any agent which 
could reduce the level of neurological noise (one assumes that in the long term case 
it is no longer possible to raise the signal level) would facilitate recall. Russell (1959) 
refers to psychogenic amnesias which can be recovered by persuasion under the 
influence of drugs or hypnosis. It would not seem too fanciful to suppose that these 
and other agents affect neurological noise level. This is perhaps a too simple-minded 
view. But there is no doubt about the facts of remembering cited, the existence of 
neurological noise, the peculiar nature of recall errors, and their special relationship 
with certain types of perceptual error. 


VI. ConoLusion 


In so far as evidence claimed to support the decay theory of immediate memory 
has been adduced, it has always hitherto been quantitative. An imposed delay, 
without rehearsal, between presentation and recall of material has led to overall 
more forgetting. In the present experiment, the unit of quantity has been so shifted 
that one can more conveniently talk of qualitative performance change. The quality, 
or the nature of the recall response to single-letter stimuli has been shown to change 
in a consistent manner before the decay point is reached when response is random with 
respect to the stimulus. Decay theory demands a state of partial decay as well as 
complete decay. This state has been demonstrated. 

That the memory trace, in this kind of situation, has an acoustic or verbal basis, 
is at least convenient. It permits specific prediction to be made about qualitative 
changes in short-term forgetting when the nature of the stimulus material is mani- 
pulated. Nor is the general relationship shown here between masked listening and 
forgetting necessarily confined to the hearing sensory mode. In principle, non- ' 
verbal material could be examined in the same way. One would expect a visually 
perceived pattern which could not be named, to be recalled with the same changes 
that would occur if the pattern were seen with visual-noise masking. 

There is clearly a similarity between an information theory view of short-term 
forgetting most comprehensively described by Brown (1959), and the present outline. 
But the resemblance is often in the words used rather than in the concepts. In this 
paper, decay refers to a changed pattern of neural activity in a physical sense; in 
information theory, decay is a decrease in the signal-to-noise ratio. Of course the 
latter is a more general statement of the former, but carrying the implication that 
either signal or noise could change. In both cases though, the term noise refers to a 
disturbance random in relation to the signal. In the present case, it is necessary to 
describe this in neurological terms. Again the term redundancy has something in 
common with the confusability concept, but it lacks the specificity. Informationally, 
noise and redundancy can only be inferred from an input—output discrepancy. In 
the present case, noise can (in principle) be measured, confusability be controlled, 
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and the input-output discrepancy predicted. In fact it may be the vagueness of the 
redundancy concept when applied to memory which has led to the ill-supported 
prediction that span would be a function of information per item. On the other hand, 
it is quite obvious that the concept of neurological noise, as it has been used here, is 
necessarily post-Shannon. 

Finally, again, the value of closely examining the nature of errors in human 
behaviour has been exemplified; especially when the errors can be objectively defined, 
counted, and treated statistically. An error indicates (the only indication) an imper- 
fectly behaving system. Whilst measuring the amount of error in defined situations 
is clearly invaluable and often the best course available, the forms of malfunction 
may provide a short cut to an understanding of structure. 


The author is deeply indebted to the Post Office and to the officers of the Union of 
Post Office Workers for their assistance in providing subjects for this study. The Post 
Office also provided accommodation. All of the testing and scoring of the recall test 
was carried out by Miss D. J. A. Longman (G.P.O.) and Mrs A. J. Hull. The listening 
test was carried out and scored by the G.P.O.’s Central Organisation and Methods 


' Branch. 
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MIMICRY IN MYNAS (GRACULA RELIGIOSA): A TEST 
OF MOWRER’S THEORY 


By BRIAN M. FOSS 
Birkbeck College, University of London 


Mowrer considers that talking birds will imitate only those sounds which have been associated 
with primary or secondary reinforcement. His theory was tested by playing whistles to two 
groups of myna birds, in the presence of reinforcers and in their absence. The birds mimicked 
the whistles equally well under each condition. 


I. INTRODUCTION 


Mowrer (1950, chap. 24) states that sounds must be associated with reinforcement 
for talking birds to imitate them. In his most recent formulation (Mowrer, 1960) the 
reasoning is as follows: if any stimulus, for instance the sight of a human being, is 
repeatedly associated with a primary reinforcer (e.g. food) then the appearance of 
the human will give rise to ‘hope’, which in turn is reinforcing; if the human re- 
peatedly utters a given sound, that sound will also produce hope; if now the bird, in 
the course of its babbling, makes noises which approximate to those produced by the 
human, these will produce hope, and the production of the noises will be reinforced— 
the more so the more the noises approach the human version. 

Skinner (1957, p. 64) appears to accept this view, although he is not primarily 
concerned with factors affecting the first appearance of any response. He is con- 
cerned with the control of the response once it has appeared, and this has been shown 
to be possible with the utterances of mynas (Grosslight, Harrison & Weiser, 1962). 

Mowrer believes that imitation learning by talking birds can be taken as a model 
for other kinds of imitation. A child will tend to imitate noises of adults, especially 
those with whom he is identified, since they will have the greater reinforcing power. 
Obviously the exact mechanism of learning will be more complicated in cases other 
than learning to produce sounds. For sounds, the child can match his own utter- 
ances against those produced by the person being imitated, but it is not clear how this 
matching can happen when for example a movement is being imitated. 

Some doubt is felt about Mowrer’s theory for two reasons: (i) talking birds often 
pick up noises which are not consistently associated with reinforcement (e.g. the 
noise of a dripping tap); (ii) bird fanciers often recommend training birds to talk with 
the cage covered, and also by means of gramophone records (see, for example, Pet 
Myna, 19657), situations which seem to minimize the chances of hope, in Mowrer’s sense. 

The present experiment attempts a rough test of the theory that learning to utter 
a sound depends on the sound’s being associated with reinforcement. 


Subjects H. METHOD 


The subjects were two groups of Indian Hill Mynas (Gracula Religiosa Intermedia) bought as 
‘gapers’ and aged about 8 months at the start of the experiment. Group A consisted of two birds 
and group B of four. This difference in numbers was incidental to the experiment. Since these 
birds learn from each other, in a sense the experiment was done on two subjects. The two groups 
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were treated slightly differently: group A were kept in a cage in the experimenter’s room; 
group B were all in one cage in a room adjoining another which could be reached by the experi- 
menter without the birds seeing or hearing him. 


Procedure 


The stimuli used were an ascending whistle (X), going from 500 o.p.s. to 2000 o.p.s., in the 
space of 2 sec., and the same whistle reversed, and therefore descending (Y). Each whistle was 
recorded on a loop of tape which repeated the whistle every 64 sec. This kind of whistle is not 
heard in the repertoire of an unsophisticated bird and its timbre was also unusual. This choice 
was made to help in identifying the whistles when the birds finally produced them, and also to 
minimize transfer. A whistling ban was imposed in the neighbourhood of the cages. 

The birds were trained as shown in Table 1. 


Table 1. Training schedule 


Whistles 
oe Ol. 
Birds x Y 
Group A Without reinforcement With reinforcement 
Group B With reinforcement Without reinforcement 


This design did not allow for controlling which whistle was heard first for each group. To give 
Mowrer’s theory priority, each group heard first the whistle associated with reinforcement, the 
number of repetitions of each whistle being gradually increased from 10 to 30 per session. The 
whistles associated with reinforcement were always played at midday, the others at dusk 
(Table 2). 


Table 2. Numbers of repetitions of stimuli per session 


Midday Dusk 
(reinforcement) (no reinforcement) 
Day 1 10 10 
Day 2 20 20 
Day 3 onwards 30 30 


At the midday sessions food was prepared in full view of the birds, and put in the cages 
(always by the same experimenter) while the appropriate whistle was being played. At the dusk 
sessions the groups were treated differently. Group A lived in a room where they saw many 
people and heard a good deal of conversation. Their cage was covered at least 15 min. before the 
tape was played and remained covered for at least 30 min. afterwards. During this period they ` 
heard no human vocal noises. For group B, living in an isolated room, the tape was switched 
on in an adjoining room, so that the birds neither heard nor saw a human during the session. 


Recording results 


After 5 weeks (less 2 week-ends) of this daily procedure, the procedure was stopped and 
recordings were made of each group, with and without the experimenter in the room. For group 
A a total of 12 hr. was sampled, for group B 9 hr., both spread over 3 days. The recordings 
were made at various times between 9.30 a.m. and dusk. 


IO. RESULTS 


The birds tended to incorporate the test whistles into other whistling and babbling, 
and later (after the experiment was over) tended to construct variations on the 
original themes. However it was possible to count those whistles which were pro- 
duced in isolation from other utterances, and which clearly had the correct timbre and 
the correct ascending or descending character. (The birds were successful in repro- 
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ducing the whistles over only about half of the range of the test stimuli.) The results 


' are shown in Table 3. 


It is clear that both groups had learned both whistles. There was no tendency for 
one whistle rather than the other to be produced at any particular time of day. Group 
A produced whistles equally often while the experimenter was in and out of the room; 
group B never produced the whistles while the experimenter was near during the 
period under consideration. They did so for the first time several days after the 
experiment was finished. 


Table 3. Numbers of whistles reproduced over the times sampled 
Whistle not 
Whistle associated associated with 
with remforcement reinforcement 


Group A 26 21 
Group B ll 13 


Other findings 

It was not until recordings were made in group B’s room in the absence of humans 
that it was discovered that these birds had acquired a repertoire of words, as well as 
the intended whistles. The tendency for mimicked noises to be produced at first when 
humans are not present had been observed with a previous collection of birds, and 
has also been reported by Thorpe (1961, p. 119). Recording of group A was not begun 
early enough to discover if they behaved similarly. 

Both groups produced a great amount of babbling (group B almost entirely when 
no humans were present) which contained the phonemes of human speech but no 
words. From a distance it was indistinguishable from human conversation. This 
behaviour is reminiscent of human pre-lingual babbling which is said to become 
restricted gradually to the phonemes of the adult language (Brown, 1958, pp. 
199-200). 

Babbling, and also native noises (shrieks and ‘grackle’ noises), were set going by 
various etimuli—human conversation, the telephone ringing, doors banging. 
After the end of the experiment (this applies particularly to group B), if the test 
whistles were played, the birds frequently joined in, on occasion joining the whistle 
half way through its course and finishing it. This was done exactly on pitch, as far 


' a can be detected. 


IV. DISOUSSION 


The experiment showed that reinforcement did not play a part in determining 
which sounds the mynas would imitate. It might be argued that during the ‘rein- 
forced’ sessions the birds were distracted by the sight and anticipation of food, 
whereas in the ‘non-reinforced’ sessions distractions were minimal. If this is so, it 
remains to be explained under what conditions a reinforcer is distracting rather than 
reinforcing; also it is difficult to see that any reinforcement at all could have been 
associated with the dusk sessions. 

Since the birds in one group did their whistling (and almost all their babbling) 
when humans were not present, it may be that, once the response has been acquired, 
it has self reinforcing properties. If so, these properties were not acquired (in the 
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case of one of the whistles) through association with primary reinforcement. The fact 
that the birds came to ‘join in’ with the test whistles suggests a kind of behavioural 
contagion rather than behaviour for reinforcement’s sake. 

The result of this experiment is disappointing. Mowrer’s theory was welcome in 
that it showed that this particular kind of imitation learning could be explained in 
terms of accepted principles of learning. One is left with the unsatisfactory alter- 
native of saying that myna birds have a tendency to mimic. 
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CONSCIOUSNESS AND BEHAVIOURISM 


By J. D. KEEHN 
American University of Beirut 


It has been argued, especially recently by Burt, that behaviourism is untenable because the 
concept of consciousneas cannot be denied. This argument is rejected because the functional 
behaviouriam of B. F. Skinner not only does not reject consciousness but includes an account of 
how behaviour made to private, conscious, experience can be brought under publie control. 
A simple example of how behaviour to private stimuli can be controlled through the use of 
collateral stimuli is described. Fuller accounte are available in the references given. 


INTRODUCTION . 

‘Behaviourism’, we are told, ‘is dead’ (Mace, 1957). Likewise, after Burt (1962), 
| ‘...behaviourism, both in its original or “naive” form and in its later or “sophisti- 
| cated” forms..., has proved untenable’. Burt goes on: ‘...as8 a basis for a general 
theory of human experience it (behaviourism) is hopelessly inadequate. The need to 
reintroduce the concept of consciousness seems inescapable.’ Why seems? The concept 
of consciousness ts inescapable, but there is no reason to deny behaviourism in all its 
forms because of that. 

In fact there has been in existence for a number of years a variety of behaviourism 
that does not deny that men are conscious, and that actually sets out to show how 
'. fanctional relationships between private experiences (consciousness) and overt 
behaviour can develop (Skinner, 1945, 1953, 1957). Functional behaviourism, as it 
has been called (Keehn, 1962), is not a general theory of human experience; it is 
concerned with the role that experience plays in the functional control of behaviour. 


FUNOTIONAL BRHHAVIOURISM 

The early behaviourism of Watson died (as Mace has said) in its negative aspect— 
the repudiation of consciousness. Psychology could not discard all references to 
consciousness (as Burt has said), and it was not able to dispense with introspection 
as one of its methods (as Woodworth has said). But Watson’s early behaviourism 
had its positive side too—the prediction and control of behaviour; and that the only 
logical and practical programme for a natural science of psychology is behaviourism. 
Watson did not have the means to carry the programme out, but its feasibility has 
since been demonstrated time and time again. 

The denial of consciousness is not so silly as it sounds. The existence of conscious- 
ness can be affirmed in the sense that we have experiences and that these make up the 
content of our minds. But it is not this that interests the functional behaviourist 
(although it is not denied that it might be of interest to somebody else—Burt, for 
example, and most of mankind). What matters for the behaviourist is the part played 
by the conscious mind in the ‘causation’ or control of behaviour. A functional 
analysis relates behaviour to the factors that control or cause it—to its antecedents— 
and the functional behaviourist’s standpoint is that mentality is irrelevant to an 
analysis of this kind. 
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That consciousness is not the only important controlling agent of behaviour has 
been made most explicit by the psychoanalysts. At this point the analyst erects an 
elaborate mental structure between behaviour and its antecedents. To the conscious 
mind is added the unconscious mind and all its trappings. The functional behaviourist 
discards mind altogether; not, once again, as experience, but as a relevant link in a 
causal chain that ends in action. Putting it another way, in the classical S-O—R 
formulation if S, the personal history of the organism, causes O, its mental content, 
and there is no independent way of manipulating O, then there is no advantage in 
assuming the multiple linkage S-O and O-R in the explanation of behaviour. The 
single element S—R is enough. If the relevant functional laws are known then R can 
be predicted and controlled through 9 without knowledge of O. 

But J contains more than mere reference toa contemporary here-and-now stimulus. 
It involves the whole history of an organism pertinent to S, R and the consequences 
of Bto §. For example, normally when we are asked to explain a particular activity, 
all that is given, and expected, is a contemporary account: ‘Why did you olose the 
door?’ ‘Because it was draughty.’ But the account is incomplete without the further 
question: ‘How did you know that closing the door would stop the draught?’ The 
answer must now be historical: ‘Because in the past when I have closed the door the 
draught has stopped.’ Even if there is no direct history connected with this particular 
door there will be something in the organism’s history that directs its present 
behaviour. This is what S—R psychology means to the functional behaviourist. To 
say, as Burt (1962) does, that ‘the subject becomes nothing more (my italics) than a 
stimulus-response machine: you put a stimulus in one of the slots, and out comes a 
packet of reactions’ is to argue by emotional meanings (cf. Thouless, 1953). What is 
being said is that behaviour is lawful (and if this is not true then we are all wasting 
our time), and that the laws can be written in the form R = f(S). The expansion 
R = f(O) and O = f(8) is rejected by the functional behaviourist on the grounds that 
O has no independent existence: there is no way of manipulating O except through S. 
Tf such a way ever is found then the behaviourist’s case is lost. 


PUBLIO AND PRIVATE STIMULUS CONTROL OF BEHAVIOUR 


Behaviour is brought under the control of a stimulus by means of differential 
reinforcement (Skinner, 1938). When a response is reinforced it Increases in strength, 
and when reinforcement is withheld the response weakens. There is a high probability 
that the response will be made in the presence of the stimulus and a low one that it will 
occur when the stimulus is absent. These facts and the technical terminology applied 
to them are probably too well known to need restating here, and an elementary 
account has been given elsewhere (Keehn, 1962). 

A psychology that deals with observable responses to public stimuli faces no par- 
ticular problems as a natural science, for an experimenter can see when the stimulus is 
present, when the behaviour occurs, and reinforce accordingly. But a conscious 
organism can respond to a set of private stimuli, mental processes if you like, that are 
not available to anyone else, and if the behaviourist is not to deny these private 
stimuli he must show how responses made to them can be brought under public 
control. Skinner claims to have given a complete account of how this is done 
(Skinner, 1945, 1957). The simplest case will serve as the basis of discussion. 
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What is necessary is to show how an organism can differentially reinforce another 
organism only in the presence of stimulus events not themselves directly available to 
the reinforcing organism. The illustration centres on verbal behaviour because this is 
the typical response class made to private stimuli, although other examples would do 
just as well. When a blind man learns the names of objects the stimulus events con- 
trolling his behaviour are tactual. They are private to the blind man and are not 
available to his teacher who makes his responses to visual cues. The blind man feels 
the object and names it, and the teacher reinforces the correct response by agreement. 
Lhe public verbal response is made to the private ‘feel’, but differential reinforce- 

ent is possible because even though the blind man’s experiences are private there 

e collateral stimuli (the sight of the object) available to the teacher. Skinner’s 

xample is dramatic because the experiences of teacher and pupil are in different sense 
odalities. But they need not be, for when a child learns to call a piece of furniture 
table his view of the table is private and quite different from that of the adult who 
supplies the reinforcement. An objective S may be present but the experiences of the 
two observers are private and different. 
| The functional behaviourist does not need ‘modern physicists like Bohr and 
Heisenberg’ to remind him that ‘all the raw material of our knowledge consists of 
conscious events in the lives of separate observers’ for he knows that as well as any 
one, and finds that he can get along very nicely just the same. 
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CONSCIOUSNESS AND BEHAVIOURISM 
A REPLY 


By CYRIL BURT 
University College London 


Prof. Keehn’s arguments, interesting as they are, seem somewhat inconsistent with 
each other, and therefore by no means easy to follow. If I understand him rightly, 
his general position is briefly this. ‘The denial of consciousness is not so silly as it 
sounds’: admittedly we have conscious experiences, and these ‘make up the contents 
of our minds; but tt is not this that interests the functional behaviourist, although. . .it 
might be of interest to Burt and most of mankind’. With this last sentence I should 
agree; and it is precisely its restricted scope which in my view renders a purely 
behaviouristic treatment inadequate. My own contention is that, since ‘conscious 
experiences’ are of interest to most of mankind, they call urgently for systematic 
| study on their own account—not as a substitute for, or an alternative to, the study 
of behaviour, but as an addition to it. And psychology is surely the appropriate 
branch of science to undertake such a study. 

To support his paradoxical conclusions Dr Keehn relies on three main argu- 
ments. 
! (1) He begins by accepting the initial assumption of Watson (1919, pp. 1 f.) and 
' Skinner (1953, pp. 10, 14 f.)}—that the proper programme for psychology as a natural 
| science is ‘the prediction and the control of behaviour’. I have argued that its aim 
' should go much further. Whether I am examining a problem-child referred to me by 
a teacher or magistrate, or interviewing an applicant for a post in some firm, or 
entertaining a guest whom I have never met before, my aim as a psychologist is not 
merely to predict the person’s behaviour or to assist in its control, but to understand 
him. And, in the same way, I want to understand myself. Now it seems impossible 
to achieve any reasonable understanding either of ourselves or of other persons unless 
we set ourselves to study the processes and contents of consciousness by first-hand 
observation and analysis. The reasons for this contention I have discussed elsewhere 
| (Burt, 1958 and refs.), and the broader view of natural science which it implies has 

since been independently defended by Prof. Hempel. ‘Scientific inquiry’, he writes, 

‘entails not only dependable methods of predicting and controlling events, but also 
| & concern to understand the phenomena presented’ (Colodny, 1962, pp. 9 f.). 

In ordinary life we unhesitatingly assume, not merely that other persons are con- 
scious, but that their consciousness is the most important thing about them. Our 
natural attitude (to borrow a convenient phrase from Martin Buber) is that of ‘I-and- 
You’, whereas the traditional attitude of science towards its various subjects is that 
of ‘I-and-It’. And it is the object of behaviourism to substitute the latter for the 
former, even when we are dealing with human beings like ourselves. The grounds for 
this narrower outlook are plainly stated by Skinner (1953, p. 6). ‘We cannot’, he 
maintains, ‘apply the methods of science to a subject matter which is assumed to 
move capriciously.’ But the recent developments of quantum physics show, not only 
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that we can do so, but that we must. Hence the argument for a deterministic treat- 
ment of human behaviour falls to the ground. 

(2) I fully agree that, if overt behaviour is to be the subject of scientific research, 
we must assume that it is in some sense ‘lawful’; and I should add that, if we are to 
make a similar study of conscious processes and conscious contents, we must assume 
that they too obey certain generalizations or ‘laws’. But in my view the ‘laws’ must 
be statistical laws (i.e. probabilistic), not ‘functional laws’. Dr Keehn, however, true 
to the postulates of a ‘functional behaviourism’, insists that the laws must be 
expressed in the simple deterministic form, R = f(S), where R denotes behavioural 
responses, S includes not only the ‘here-and-now stimulus’, but also ‘the organism’s 
past history’, and the symbol f, as usual, implies that for any given set of values for 
S a uniquely determined value can be assigned for R (if in practice we have sometimes 
to admit that our predicted value of R is at best only a probable value, that is due 
merely to the complexity of the situation and the imperfections of our knowledge, 
not to any essential characteristic of the so-called ‘laws’). 

‘To an analysis of this kind’, as Dr Keehn rightly observes, ‘mentality isirrelevant.’ 
Accordingly, the ‘expansion’ of the formula adopted by the old-fashioned intro- 
spectionist, namely, R = f(O) and O = f(S) must be rejected, since O (the ‘mental 
content’) ‘has no independent existence’. Indeed, ‘R’, he declares, ‘can be pre- 
dicted and controlled without the knowledge of O’: so that, even if we were to assume 
that mental contents exist and can be systematically studied, such an assumption 
would be of no interest or help to the scientific psychologist. 

Now these arbitrary simplifications seem manifestly untrue. If, for example, I 
know that Tommy’s ‘mental contents’ include little or no visual imagery but do 
include vivid images of an auditory and kinaesthetic type, then I can predict with 
much greater accuracy the kind of mistakes he will probably make in his reading and. 
his spelling, and, by adapting the methods used to teach him, I can improve both 
his reading and his spelling, and so control his scholastic behaviour. The same holds 
good in dealing with the motives, conscious or unconscious, of the young delinquent. 
Without a sympathetic understanding, as a glance at numerous case-histories will 
quickly show, the attempts of the teacher or the criminal psychologist at prediction 
and control must frequently be in vain. 

(3) Dr Keehn’s third line of argument is a modified restatement of the familiar 
postulate of scientific monism. ‘A psychology that deals with observable responses 
to public stimuli’, he writes, ‘faces no particular problems as a natural science, for 
an experimenter can see when the stimulus is present.’ Here the terms ‘observable’ 
or ‘public’ mean open to the independent observation of the experimenter, not just 
observable by the subject himself, even though he has been efficiently trained (this latter 
type of observation is, for some reason, deemed unscientific). Accordingly, if a 
behaviourist is to take account of conscious processes or conscious contents, which 
Dr Keehn calls ‘private stimuli’, he can only do so by dealing with them indirectly, 
i.e. by first reducing them to terms of data or contents that are ‘public’—that is, 
‘observable’ in his sense. To discover how precisely that is to be accomplished, we 
are referred to the writings of Skinner and Dr Keehn himself. From these we learn 
that the sole concepts that are admissible in ‘natural science’ are physical concepts. 
Thus the monism postulated turns out to be a materialistic monism of the old 
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Watsonian type. ‘Sensations, images, and their congeries’, says Skinner (1953, 
‘pp. 258, 276 f.), ‘are traditionally regarded as psychic or mental events, occurring in 
a special world of “consciousness”. The view which then emerges is almost always 
dualistic, and stands in the way of a unified account of nature. The contribution 
which a science of behaviour can make in suggesting an alternative view is one of its 
most important achievements... . There is’, he adds, ‘scarcely any need to point out 
‘the disadvantages of terms which refer to supposed non-physical events. We cannot 
say why this troublesome distinction was first made. It may have been an attempt 
to solve certain problems.’ 
| But surely it was an attempt, not to solve problems, but to state thom. And even 
if the modern psychologist disclaims any interest in the ‘contents of consciousness, 
s such, other scientists do not. Here there is room for only one commonplace 
example. Years ago, before suitable analgesics had been discovered, I had a couple 
f teeth extracted by the school dentist, and on each occasion felt a sharp sensation 
be pain. The pioneers of local anaesthetic would certainly not have been content to 
assume that all they had to consider was my observable behaviour, for our schoolboy 
bode required that we should not betray our feeling by the smallest sign, and, if 
questioned, stoutly deny that we suffered the slightest pang. The aim of research 
workers like Alfred Einhorn was not to control the patient’s physical behaviour, but (in 
his own words) ‘to abolish the attendant pain’. Now the consciousness of pain cannot 
possibly be regarded as a ‘physical event’. Hence in this case, and in many similar 
situations, there remains a ‘dualism’ which is not merely ‘inescapable’, butirreducible. 
It is at this point that Dr Keehn’s arguments reveal a certain inconsistency: for 
he goes on to assure us that his ‘variety of behaviourism...does not deny that men 
are conscious, but actually sets out to show how functional relationships between 
private experiences and overt behaviour can develop’. Taken as it stands, this some- 
hie reluctant concession apparently implies that ‘functional behaviourism’ does 
r all study such relations as R = f(O). To explain how the difficulty oan be over- 
come, he gives an ‘illustration’ (drawn from Skinner’s discussion of ‘the private made 
public’) ‘which centres on verbal behaviour’. The blind man’s tactual ‘feel’, we are 
told, is admittedly ‘private’; but the experimenter can deal with it, because the blind 
an translates his feelings and his inferences into a ‘verbal report’ which is ‘public’. 
No doubt in certain selected cases of this sort the behaviourist’s account may be 
accepted. But in others, e.g. those mentioned in the paper criticized (Burt, 1962), 
such a procedure would completely miss the problem at issue. In studying differences 
in imagery or in investigating the ‘laws’ of colour-mixture the psychologist is con- 
cerned, not with the subject’s verbal responses as such, but with what the subject 
reports: it is not the man’s outward and visible behaviour that interests him, but the 
nature of his inner experience. 
Finally, Dr Keehn, even when he seems prepared to admit the existence of ‘mental 
contents’, still maintains that there is no way of ‘independently manipulating’ them. 
other words, they are at most mere epiphenomena. Such a doctrine makes non- 
sense of the work of the educator, the psychotherapist, the moral reformer, the 
legislator and the historian; for it undermines the whole notion of personal responsi- 
bility, which no one, except a psychologist or metaphysician with a preconceived 
theory to defend, would dream of repudiating. 
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Briefly then the essential difference between us appears to be this. We are both 
prepared to accept consciousness as an observable fact. Dr Keehn, however, regards 
it as of no scientific interest or importance. I on the contrary hold that, of all the 
empirical attributes of things that present themselves for observation and research-— 
their position, size, and weight, their energy in its various forms (kinetic, thermal, 
chemical, electrical, nuclear, and so forth)—the attribute of consciousness is at once 
the most distinctive and (in the existing state of knowledge) the most baffling. For 
that reason, as it seems to me, present-day psychology, instead of evading the problem 
either by denying its existence or belittling its importance, should once again include 
within its scope the systematic study of conscious experience. 
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AN ELECTRONIC STIMULUS TIMER 


By R. S. RODGER* 
Psychology Department 
: AND R. K. QUIGG 


. Chemistry Department 
Queen’s University of Belfast 


The apparatus is designed to present patterns of electrically controlled stimuli 
such as occur in tachistoscopic work, apparent movement, conditioning schedules, ete. 
Its rate of operation (one cycle every 10 msec. to one cycle every 10 sec. approx.) 
and the duration of stimuli controlled (2 msec. to 20 sec. approx.) make it particularly 
suitable for perceptual work. Typically the apparatus lights neon bulbs, but 
a range of other stimuli are possible, particularly by using the apparatus to actuate 
electronic relays (thyratrons) and thus to control a much larger power source. 

' The design of the apparatus involves three types of cabinet. (1) A stabilized power 
' supply (PS) operating from 200 to 250 V. (adjustable) 40-60 cyc./sec. (2) An initia- 
| tion control (INIT) and (3) A stimulus control channel (CH). The PS used here can 
supply the operating voltages for from 1 to 4 CH as well as INIT, but a modified PS 
could be constructed to supply more CH. 
The PS can either be purchased commercially or constructed (at rather less cost) 
, from the circuit diagram obtainable from the first-named author. In the PS the 
380 V. d.o. stabilizer delivers up to 250 mA d.c. with a hum and ripple content of less 
than 5 mV. and a voltage change of less than 10 mV. for a 10% change in a.c. mains 
input. The source impedance is less than 0-1 Q. This stability of voltage and low source 
impedance is most important, since otherwise CH interaction or spurious pulses would 
result. 

The CH each contain four logically distinct units (though not all electronically 
distinct). These are a pulse repetition frequency unit (prf), a time delay (del.), a 
stimulus duration (dur) and a constant current supply unit (cc). These units are 
each variable under the experimenter’s control. 

Each CH draws its power from PS and its prf unit generates triggering pulses at the 
rate of 155-0-037 per sec. (time between pulses 6 msec—27 sec). These triggering 
pulses are fed via a rotary switch, with four positions (a, b, c, d), and del to dur. Del 
delays the passage of each triggering pulse for periods of 10 msec.—10 sec., depending 
on the knob setting selected by the experimenter. After leaving del, the delayed 
triggering pulse is fed to dur, which is a d.c. coupled flip-flop generating a voltage 
pulse of duration 2 msec.—20 sec. This voltage pulse switches on the co. When cc is off, 
the current output is zero; when on, the current is adjustable over the range 8-25 mA 
| d.c. and will feed a load of resistance 0-12 KQ at 25 mA or 0-38 KQ at 8 mA. 

As well as the sockets for input from PS and output to the stimulus, there are four 
further sockets. two toggle switches and the rotary switch mentioned above. The 
* This author is now at the University of Sydney. 
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four positions of the rotary switch are (a) off, (b) continuous running, (c) single pulses, 
and (d) external triggering. The toggle switches are for (p) initiating a single pulse 
when the rotary switch is in position (c) and for (g) switching on prf at any chosen 
moment of time when the rotary switch is in position (b). This switching on function 
may also be performed remotely by connecting a long cable to the co-axial socket (s) 
which is one of the four sockets on the front panel of CH. The other three co-axial 
sockets are (e) one which will receive triggering pulses from an external source 
(usually another CH), when the rotary switch is at (d), and feed them to del; (¢) one 
connected directly to the input of del and (0) one connected directly to the output of 
del. From these last two sockets pulses may be taken, before or after being delayed, 
to trigger another CH. Taking pulses from the last-mentioned co-axial sockets does 
not mean that the CH providing them is in any way interrupted or interfered with; 
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Fig. 1. OH in series. 






the voltage available at each of the sockets (about 20 V.) is adequate to drive up to 
three external CH, and since the circuits are essentially electronic triggers, small 
variations in voltage do not alter the timing. 

The existence of the sockets and switches described above, and their associated 
electronics, means that the four CH can be operated not only as four parallel stimulus 
controllers but also as CH in series with one another; either two, three, four or two 
pairs of CH constituting a series. The block diagram in Fig. 1 illustrates a series of 
four CH, the prf of CH 1 acting as master with all del and dur acting as slaves. We 
have arranged all del, dur and cc to be equal in this example, to simplify the 
exposition. 

Here CH 1 and 2 are firing their stimuli in synchrony while CH 3 and 4 are cascaded. 

The circuit diagram of CH is shown in two parts. The prf and del units are given in 
Fig. 2A while the dur and cc units are shown in Fig. 2 B. 
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When the CH are arranged in parallel, there is the problem of initiating all four CH 
so that the sequences of del/dur outputs are appropriately inter-related. One solution 
to this problem is to connect the (s) socket of each CH to a common switch which, 
when thrown, will initiate all CH simultaneously. There are patterns of output for 
which neither this simple solution nor a series arrangement is adequate. These are 
patterns in which the start of some CH must be delayed for a period different from 
the delay set thereon and also different from any combination of the delays of other 
CH. To solve this problem INIT was designed. This cabinet is powered from PS and 
has four identical sections, one for each CH. These sections are each connected to 
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Fig. 3. Initiation control (INIT). 


the (s) socket of the CH they are to control. Each section consists of a del (adjustable 
from 30 msec. to 30 sec.) and a relay. When INIT is switched on, the prf of all CH 
connected thereto ceases. No further triggering pulses are generated but any voltage 
pulse being generated by dur is completed. Each CH now recommences the genera- 
tion of triggering pulses when switched on by its controlling section of INIT, the 
moment of prf switching on being determined by the initial time delay set on INIT 
for this section. Each CH, of course, starts with a delay set on its own cabinet. 
Having been thus initiated, all four CH now recycle in accordance with the knob 
settings on their own cabinets. The circuit diagram for one section of INIT is shown 
in Fig. 3. 

With parallel arrangement there is always the possibility that the sequence of 
pulses on different CH will drift away from one another, because of the diffioulty in 
setting the prf potentiometers with sufficient acouracy. One way round this difficulty 
is to use the finely adjustable HELI-POT potentiometers, another is to dispense with 
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the prf units, as they are given in this paper, and instal DEKATRON counters in 
their place. These counters could now be fed by a single master timer (generating, 
‘say, 1000 pulses/sec.); they would be set to count off 1-1000 pulses (or more if 
necessary) and trigger their del circuit when their integrally accurate setting had 
‘been reached. By arranging the DEKATRONS to return automatically to zero after 
firing, the whole process would continually recycle. If necessary INIT could be inter- 
| posed between the master timer and the DEKATRONS of any or all of the four CH, 
i with only minor changes in the INIT design, the spare contacts already provided 
on the electro-mechanical high-speed relays in INIT being used for this purpose. 
The use of INIT is illustrated in the block diagram of Fig. 4. Again all del, dur and co 
are set equal to simplify the exposition. 
With fast prf or long periods of continuous firing of the apparatus, drift due to | 
inaccurate potentiometer setting is likely to be more serious than either slow prf or 
short periods of firing. 
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Fig. 4. OH in parallel using INIT. 


The calibration of the prf units is best carried out by starting with the fastest prf’s 
and comparing them with an accurately calibrated oscillator using a simple cathode 
ray oscilloscope to display a Lissajous figure. This is effective down to about 10 counts/ 
seo. when an electronic counter and accurate stop-watch become necessary. Slow 
counts, from about 3 counts/sec. downwards may be carried out using only a stop- 
watch and counting the flashes of the neon indicator lamp built into the prf circuit. 
The durations of del are easily checked on an oscilloscope with a calibrated time base, 
for short delay times, while for longer delay times a stop-start electronic counter or 
a strip-chart recorder with superimposed timing marks is necessary. The dur times 
can be calibrated by connecting the constant current output of the CH to an electronic 
chronotron. The amplitude of the output can be easily measured by plugging the leads 
of an ordinary d.c. milliammeter into the output socket and setting dur to generate 
an output of about 3 sec. duration. 
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A full-dress calibration involves several sets of 1000 readings and occupies a number 
of days. Subsequent checks on the calibration are easily performed by connecting 
the 4 CH to a 4-channel pen-recorder, such as an e.e.g. recorder, and checking simul- 
taneously amplitude, output duration, delay and pulse repetition frequency. The 
design of the apparatus is such that results depend mainly on highly stable resistors 
and capacitors rather than valves. Apart from catastrophic failures, the calibration, 
if carefully carried out, should hold indefinitely. 

An initial ronning-in period of about 240 hr. should be given to eliminate weak or 
intermittent valves or other components, and to allow initial valve drift to settle. 
Replacement of valves in any position (except the ECC 81 in INIT and the EF 80 
pentode in del) should have no effect on calibration. In the case of the ECC 81 and 
EF 80 mentioned, a preliminary running-in period of 10 hr. should be allowed before 
it is decided that a re-calibration is necessary. 

All resistors used in the stimulus timer and power supply are tin-oxide 1 W. rating 
with a 10% tolerance unless otherwise stated on the circuit diagram. The capacitors 
are silvered-mica, polyester film, or paper according to size. 
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PUBLICATIONS RECENTLY RECEIVED 


Thought and Language. By Luv Smmenovica Vyaotsxy. Translated by EUGENIA 
HanrMann and GERTRUDE VAKAR. London and New York: J. Wiley. 1962. 
Pp. xxii+168, 38s. 


Educational Psychology in the U.S.S.R. Edited with an Introduction by BRIAN 
and Joan Smmon. London: Routledge and Kegan Paul. 1963. Pp. xi+ 283. 
40s. 


The Russian Tradition in Education. By Nrcomoras Hans. London: Routledge and 
Kegan Paul. 1963. Pp. vii+196. 30s. 


It is in some respects surprising that a scientific book published as long ago as 1934 should still 
have in 1963 more than historical interest. Perhaps the growing interest in thought and speech 
and their interrelations has made western psychologists increasingly dissatisfied with the 
explanatory value of speculative chains of fictitious S~R units, involving neither receptors nor 
effectorsa—a paradoxical invention of the S—R school and an implicit admission of defeat—and a 
book such aa Vygotsky's Thought and Language which regards thought and speech aa distinot but 

| interrelated and therefore recognizes and discusses the problems of their interrelationship, which 

 Tefuses to deal with either in terms of reflexology, keeps the discussion on a factual and often 
an experimental level, presents a relatively novel point of view. Of course many in the West 
have never been reflexologists—Western psychology is too diversified for anything like uni- 
formity—but it would not be untrue to say that the majority, especially in America, have been 
and perhaps still are reflexologists. 

. Reflexology was and still is psychological orthodoxy in Russia, but Vygotaky’s book was pub- 
lished before the penalties for unorthodoxy became prohibitive. It was banned in 1936 and not 
republished till 1956 when the situation had eased considerably, so that psychologists could work 
safely in such fields as those of thought and speech, provided that orthodoxy was not openly 
flouted. They have been greatly aided in this by Pavlov’s great authority even after his death; 
for he had insisted that the problems of thought and speech could not be solved in terms of his 
great creation, the first signal system—a second signal system was necessary. But as the theory 
of the second signal system does not exist in the sense that that of the first signal system does, 
being little more than an aspiration, ‘music of the future’, the effect has been to give psycho- 
logists greater freedom and security. ` 

Vygotaky’s book must be judged primarily as a theoretical work; that is, rather for the ideas 
and points of view it puta forward than for the experimental findings it describes. (The latter 
are in fact described very succinctly, perhaps too much so for appraisal; the only experiment 
described sufficiently fully, that of Zhif (pp. 105ff.), is defective in more than one respect.) 

| Vygoteky’s views are partly a critique, partly a development of those of Ach and of the early 

Piaget, especially the latter. The book is enriched by a short essay by Piaget relating Vygotsly’s 
' theories and criticisms to his own earlier and later theories. (Unfortunately the pamphlet 
containing this essay is not bound up with Vygotsky’s book and is liable to be lost.) 

Vygoteky died in 1934. Two years later the great frost began with the prohibition of psycho- 
metry. Here too his views were at variance with the official position. True he criticizes current 
intelligence tests, but with a view to improving, not abolishing them. His early death—he was 
only 38—was a great loss to psychology, but in view of his unorthodox and original mind it is 
doubtful whether, even if he had survived, he could have made the great contribution to psy- 
chology of which he was capable. This book (which incidentally is presented in a considerably 
abridged form) makes one realize how great that could have been. 

Educational Psychology in the U.S.S.R. consists of a collection of articles, often abridged, on 
various topics of interest and importance to educational psychologists. For the Russians it is 
clear that schoolchildren’s learning is not only the chief but almost the only topic of educa- 
tional psychology. Compared with the range of topics discussed in almost any English or American 
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text the omissions are striking. Striking too is the uniformity of the theoretical standpoints of 
the contributors. . i i 

How children learn to read and to solve arithmetical problems, what sort of ideas they have in 
physics, such are examples of the very down-to-earth problems, tackled experimentally in schocl- 
room settings, that are described in Part ITI of this book. Part II consists of an abridged trans- 
lation of an article by Bogoiavlenski and Menchinskaia on learning, published in 1960 in Volume 
u of Psychological Science in the U.S.S.R. This gives the best account available in English of 
Russian work in this field. Part I is more theoretical and less satisfying, partly because of too 
great compression and repetition, on the one hand, and partly because of being too polemic and 
apologetic, on the other; it could very well have been given less space—it is a quarter of the book 
-—in favour of less abridgement elsewhere. The editors’ introduction describes the organization 
of psychology, psychologists, and psychological departments in the U.8.8.R.; the degree of 
centralization and state control is impressive and probably accounts for the far greater uni- 
formity of Russian psychology as compared with that of the West. There is no doubt that most 
readers of this book will gain a much clearer picture of Russian educational psychology than 
they had before, even if scientifically they conclude that they have gained less than they had 
hoped. : 

The Russian Tradition in Hducatton is more of interest to the educational historian than to the 
psychologist. Ita chief aim is to show that a Russian tradition in education had developed by 
1917 and has persisted since. ‘Throughout the history of Russian education its national character 
was quite evident... Russian it was and Russian it remains.’ The greater part of the book—150 
pagee—is concerned with establishing what the tradition was before 1917, the remaining 40 
pages with showing its persistence since. The tradition in question is rather one of doctrine than 
of practice and is defined, so far as definition is possible, by considering the views of out- 
standing educationists. Sere re 


The Psychology of Time. By Pav Fraisse. Translated by JENNIFER Lurra. New 
York: Evanston; London: Harper and Row, 1963. Pp. vi+ 343. 41s. 6d. 


British psychologists will wholeheartedly welcome this admirable monograph on Time, the 
first that has appeared in English since Mary Sturt’s book was published a generation ago. 
Professor Fraisse’s volume is, however, far superior to its lonely predecessor, for it displays a 
full measure of philosophic breadth, extensive reading and critical acumen. His book is clearly 
not one that could be written over a week-end. It is the fruit of years of devoted and dedicated 
study during which he not only assimilated a vast body of knowledge but also contributed more 
richly and diversely to his subject than anyone else. 

Although he clearly owes much to the work of Henri Piéron, whom he succeeded at the 
Sorbonne, and whose pioneer experiments on time he has greatly developed and elaborated, his own 
work shows more flexibility than Piéron’s and it is happily free from anti-Bergsonian or, indeed, 
any other bias. It is significant that Fraisse, above all an experimentalist, is as much at home in 
the world of Janet as in that of Piéron, and one of the many virtues of the present work is that 
it brings home to the English reader the force and originality of the ideas of Janet, who has 
received scant attention from British psychologists. There is also an exciting analysis of the 
Piaget—Fraisse controversy over the psychogenesis of time. 

Fraisse’s principal aim is to investigate the manifold ways in which man ‘adaptas to the 
temporal conditions of his existence’. With this goal in mind he organizes his material in terms 
of three levels of adaptation, viz. (i) conditioning to change; (ii) perception of change; and (iii) 
control over change. One advantage of this approach is that it carries the discussion in language 
intelligible to biologists and physiologists as well as to philosophers of all schools. There is a full 
bibliography of some 600 items which the student of time, from whatever point of view, will find 
of great value. 

In this all-too-brief review, I can only emphazise that here is a book from which all psycho- 
logists can profit, for it is the most thorough-going synthesis yet attempted of our knowledge of a, 
theme of fundamental importance: time in human life. JOHN COHEN 


| 
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: The Philosophy of Mind. Edited by V.C. CHAPPELL. New. Tork Prentice Hall 
(Spectrum Paperbacks). 1962. Pp. ix+178. $2.25. 


For most psychologists, I suppose, ‘behaviourism’ still suggests J. B. Watson. and all that. 
Yet today there are two quite distinct, and even antagonistic, versions of behaviourism. Let us 
call them the left wing and the right wing. Left wing behaviourism is reductive and mechanistic 
and bases its claims on science; right wing behaviouriam is antireductive and anti-deterministic 
and bases its claims on semantics. The present volume is a compilation of published papers all of 
which, with two striking exceptions, belong more or less on the right wing. 

The reader would do well to start with D. W. Hamlyn’s article, which discusses behaviour in 
the light of Aristotle’s distinction between activity and movement. In psychology we are con- 
cerned with activities rather than movements and since only movements can properly be said to 
have causes Hamlyn concludes that a strictly scientific psychology is an impossibility. But the 
true father of right wing behaviourism is Wittgenstein rather than Aristotle, so the reader should 
turn next to Norman Malcolm’s review of the Philosophical Investigations. Malcolm, it is true, 
denies that Wittgenstein wes a behaviourist and attacks Strawson for saying so and, since 
Wittgenstein’s mode of philosophizing had ite built-in-defences against being pinned with any 
label, Malcolm can of course get away with it; but can we really doubt that, for example, Ryle’s 
Concept of Mind, which is here discussed by John Wisdom, is a legitimate child of the Philo- 
sophical Investigations? 

Other contributions which should interest psychologists are: P. F. Strawson on ‘Persons’, in 
which he attempts a monistic, as opposed to the Cartesian-dualistic, interpretation of the con- 
cept of a person; Errol Bedford on ‘Emotions’ in which he proposes an analysis in terms of the 
social aspects of emotional behaviour in place of one in terms of inner feelings; and B. A. Farrell 
on ‘Experience’ (from his 1950 article in Mind) in which he argues that the way to get rid of the 
notion of experience and mental events is ‘by realizing it is just foolish to suppose that there are, 
or are not, any such things’. 

The two striking exceptions I mentioned are: U. T. Place on ‘Is Consciousness a Brain Process? 
(which first appeared in this Journal in 1956) and J. J.C. Smart on ‘Sensations and Brain 
Processes’. These authors use the apparatus of linguistic philosophy to establish a materialist 
thesis, namely that it te possible to identify mental evente with brain processes. Their reasoning 
is highly ingenious and should not be missed, but its validity depends in the last resort on one’s 
agreeing that what Place calls ‘the phenomenological fallacy’ is indeed a fallacy. 3 BELOFF 


Psychology through Experiment. Edited by Gnorer Humrneny. London: Methuen. 
1963. Pp. vii+307. 30s. 


The purpose of this volume is partly to act as a companion to work in university practical 
courses, but the book is also intended to appeal to non-specialists as an introduction to the 
methods of research employed by psychologists. Correspondingly, there are two introductions 
by the Editor, one being for humanists and one for professional psychologists. The book itself 
consists of seven chapters each by a different person and each discussing a different field of 
paychology. The areas covered are sensory processes, perception, remembering, learning, motor 
performance, thinking, and animal experimentation. 

There is a difficulty for any editor of such a book in that he must steer between the Scylla of 
imposing a dull uniformity on his contributors, and the Charybdis of letting them become so 
individual as to leave no common thread to the book. In this case, ‘the policy has been to inter- 
fere as little as possible with what they have written’. The effect of this has been to produce a 
book which is lively and stimulating, but in which the intention of the different chapters appears 
to be somewhat different. Thus R. L. Gregory in discussing sensory processes gives primarily a 
chapter containing information about the eye and ear, while mentioning from time to time 
cheap and ingenious demonstrations which could be used by a lecturer to add variety to his 

ing. B. M. Foss, on the other hand, devotes his chapter on thinking to three experiments 
which could be conducted by the reader himself and in which details such as the experimental 
design, the exact instructions to be given to the subjects, and so on are specified, while the theo- 
retical content of the chapter is kept to a bare minimum. A third method of approach is that of 
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J. A. Deutsch, whose chapter on animal research contains some general and very practical hinte 
on the handling of rate, and descriptions of three experiments which he has himself published, 
together with the theoretical arguments to which they are relevant. Each of the other authors 
similarly has his own preferred pattern of presentation. 

Because of this variety, the book does not provide a ready-made practical course, nor a set of 
demonstrations, nor an assemblage of experimental facts about psychology. Parts of it, how- 
ever, are of value to anyone who is interested in each of these purposes. It is rather a quarry 
from which the university teacher may extract ideas, than a self-service shop where he can be 
provided with a ready-made practical course. There is of course an abiding stream in British 
academic life which holds that the object of university education is to teach people to think for 
themselves, and accordingly that one should not present tightly organized courses on the 
American model. This book should appeal to those who support this point of view. 


DONALD B. BROADBENT 


The Prediction and Control of Behavior. By J. D. Kumun. Beirut: Khayat’s. London: 
Constable. 1963. Pp. 268. 458. 


Introduction to Method in Psychology. By W. M. O’Nutm. Second edition. Melbourne: 
` University Press; London : Cambridge University Press. 1963. Pp. xii +178. 30s. 


Dr Keehn subtitles this book ‘A shorter introduction to psychology’. This book appears too 
complex, however, to prove worth while for the undergraduate without help from a number of 
other texts. The articles and books of B. F. Skinner should prove useful here. 

Behaviourism, a functional behaviourism, is proposed as the system most encouraging to 
research in psychology, and to explanation of the psychological facts present today. Functional 
behaviourism does not exclude consciousness from psychology and is thus broader than the 
earlier, analytic behaviourism (e.g. of J. B. Watson). Most analyses of human bebaviour involve 
correlations between uncontrolled responses, e.g. between scores on intelligence tests and 
academic or occupational success. Experiments with animals often deal with responses controlled 
by known stimuli, e.g. rats trained to press a bar in their cage on presentation of a light or tone. 
This training requires some kind of reinforcement; often pellets of food are presented upon the 
correct responses. Behaviour, as influenced by learning, personality, and motivation is well 
covered by this book. 

The first edition of Prof. O’Neil’s book (1957) has been reviewed in this Journal by Drever 
(August 1958). In the light of criticiams from this (and other) reviews the author has made 
several minor revisions for the 1963 edition, which appears slightly (albeit not substantially) 
more systematic. Graduate research students may find this book useful; it might however 


confuse the undergraduate. H. WALLERSTHIN 


Learning and Instinct in Animals. By W. H. THorrm. Second edition. London: 
Methuen. 1963. Pp. x+558. 63s. 


A Study in Behaviour: Principles of Ethology and Behavioural Physiology, Displayed 
Mainly in the Rat. By S. A. Barnzrr. London: Methuen. 1963. Pp. xvi+ 288. 
45s. 


This revision of Thorpe’s Learning and Instinct in Animals is most welcome although, in fact, 
the first edition remains unrivalled in its field both for the brilliance of its synthesis and the 
quantity of comparative information to be found in it. Nevertheless, there has been an ex- 
tremely rapid growth of knowledge in the fields covered by the book, which would have in- 
evitably dated it prematurely. The revision which Thorpe now offers us is particularly valuable 
since it incorporates those discoveries in the fields of genetics and the physiology of learning 
with which students both of zoology and psychology must become acquainted. The revision has 
been extensive, but not so great as to alter the basic orientation of the book which gave it its 
unique value. Both the research worker and the student will continue to find this book indis- 
pensable for many years to come. 
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Barnett’s study of the rat is another book that should find a warm welcome. For the psychology 


| student its particular value lies in the well-balanced account which it gives of all aspects of that 


very familiar rodent’s behaviour. It should serve to correct what has often been, in the past, an 
unfortunate one-sidedness in the experimenter’s knowledge. Students will find the clear, com- 
prehensive and well-documented account of experimental work on the rat most useful, and it is 
doubtful if many research workers will be able to read it without finding something new in the 
way of information or insight. The level of difficulty is at times a trifle uneven; e.g. ‘stimulus’ 
is carefully explained while ‘phenotype’ slips by without comment—but for the most part 
the book is commendably clear, and free of unnecessary jargon. 

The ethological orientation of both authors reminds us once again how great is the debt of 
comparative psychology to that science; the merits or limitations of much experimental work 
become clear when it is set in a context which takes account not only of the whole range of 
the animal’s behaviour, but also of that of its nearest relations. It is this overall grasp that makes 
Thorpe’s work of particular importance; it is both genuinely comparative and at the same time 
free from the conceptual limitations which the rather narrower behaviourism that Barnett 
advocates may impose. So that, while Barnett’s study will fill an empty space on the shelves 
of most psychologists who work with rata, Thorpe’s will, I think, provide a theoretical orienta- 
tion productive of research. Indeed it seems not unlikely that Dr Thorpe may be providing some 
of the stimulus to that advance in knowledge which has made it necessary for him to revise his 
own. contribution so soon. M. M. LAWLOR 


Integrating Principles of Social Psychology. By Josmru B. Coopm and Jawes L. 
MoGaven. Cambridge, Mass.: Schenkman. 1963. Pp. xi+ 320. $7.50. 


At a time when it is becoming increasingly difficult to find the text of many American text- 
books among the proliferation of tables, figures, guides, glossaries, and boxes, this European- 
type book would appear to be welcome. The authors, who teach at San Jose State College and 
Oregon University respectively, present the conventional topics such as socialization and com- 
munication but also promise infra-human behaviour analogies and a discussion of the philo- 
sophical and psychological theories of human nature. The material is examined in the light of 
their three integrating perspectives; viz. that the study of social behaviour must focus on the 
social individual; that the facts provide strong support for a cognitive-theoretical position; and 
that social behaviour must be viewed as a constant process of adaptation and hence that com- 
parative and ethological information is vital. 

In fact we are presented with a literary and often quaint account. The general level of dis- 
ousgion is elementary and the descriptions of phenomena are based heavily on those of estab- 
lished authorities, e.g. Allport on prejudice, Gibb on leadership, and Krech and Crutchfield on 
attitudes. The animal data is often anecdotal though novel. Cooper himself has studied the 
unusual dominance relationship among captive African lions, evinced in the multiple-cham tail 
chewing ceremony. The almost Victorian atmosphere is heightened by the detailed consideration 
of the data from feral children and the discussion of theories of the origin of language. With 
regard to the former, the new evidence of Ogburn and Bose casting serious doubt on the whole 
episode is not mentioned. In the language section the onomatopoetic theory is duly dismissed, it 
would hardly appear to warrant space in a chapter that has little social import and does not 
consider recent sociological work, such as that of Basil Bernstein, at all. 

Neither as a factual text-book, nor as a book of ideas does it give a fair picture of what social 
psychology is about today. It is over-priced. HALLA BELOFF 


The Developmental Psychology of Jean Piaget. By Joan H. Fuavany. Princeton N.J. 
and London: Van Nostrand. 1963. Pp. xvi+472. 68s. 

The print on the dust cover suggests that the ‘book offers a detailed and integrated summary 
of the work of Jean Piaget’. After a short introductory chapter in which the author gives a 
brief historical sketch of Piaget and his work, the volume is divided into three sections. Part I 
deals with the theoretical hypotheses and opens with a discussion of such basic terms as siructure, 
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assimilation, operation, and the like. This is followed by a general outline of the characteristics 
of the sensori-motor period, and of the special features that emerge, such as the permanency of 
the object, the first notions of space, time, causality; also of imitation and play. The latter part 
of Chapter 4 deals with the nature of representation and the fundamental importance of sym- 
bolic functioning, while Chapter 5 is devoted to the nature of concrete operations. Formal 
operational thought is dealt with in Chapter 6, but curiously enough, Flavell has devoted the last 
dozen pages of this chapter to Piaget’s work on perception. In Part I the author deals first with 
the experimental studies of Piaget and his co-workers, including studies from both his early and 
later work, and then with the more recent validation studies carried out by others. The final 
part contains Flavell’s own evaluation of the over-all Piagetian system, together with criticisms 
and complaints regarding the experimental work of the Geneva school. 

The author is to be congratulated on writing a book that gives so extensive a coverage of both 
the theory and the experimental work of Piaget. The text is clear in the main, it is well docu- 
mented with earlier and up-to-date references (to the time of going to press), and it attempts a 
sensible evaluation of the Piagetian system. There are a few blemishes. Flavell sometimes 
repeats himself unneceasarily, the reports of a few validation studies are aketchy, discussions of the 
theoretical and experimental aspects of perception appear in odd places, and occasionally he 
misrepresents, as, for example, on p. 369 where he plainly implies that Dienes’s work is explicitly 
grounded in Piaget’s theory. But when Flavell’s writing is not clear, he is usually reflecting the 
underlying vagueness in the foundations of some aspects of Piaget’s system. However, taken as a. 
whole, this will be a most useful text for more advanced students of psychology and education. 


K. LOVELL 


Infant Care in an Urban Community. By Jons and Evmzasetax Newson. London: 
Allen and Unwin. 1963. Pp. 268. 42s. 


Sta Cultures: Studies of Child Rearing. Edited by Buargion B. Wurrine. New 
York and London: Wiley. 1963. Pp. 1017. 95s. 


Both of these books present material obtained in the first stages of longitudinal researches. In 
both undertakings the purpose was to investigate and compare the effects of different climates of 
social experience on children’s personalities. 

Drs John and Elizabeth Newson, research psychologists at Nottingham University, set aside 
a voluminous literature of conflicting theories and hypotheses concerning child care and col- 
lected afresh some of the data which they considered basic to their task. Their efforts have 
resulted in a well-planned study of 709 normal 1-year-old children in ordinary families living in a 
large Midland city and representing all social grades from professional to unskilled. The infor- 
mants were mothers of children who were within 2 weeks of their first birthdays. The technique 
used, a ‘guided interview’ based on a well-structured questionnaire supplemented by tape 
recordings, appears to have been highly successful in eliciting a surprising amount of information 
in the course of relatively short interviews. All of the results are interesting; some are surprising, 
while the implications of one or two may possibly be found unpalatable in some quarters. 
Throughout the text, a number of tables, brief but adequate, help to summarize main findings 
at various stages. There are four appendices and a useful list of references to books and articles 
published within the past ten years. The authors are to be commended for their clear, jargon-free 
and eminently readable style. 

The collection of six self-contained monographs, edited by Beatrice B. Whiting of Harvard 
University Human Development Laboratory and written by twelve contributors, constitutes 
the first volume of a planned series of cross-cultural studies carried out in six different parts of 
the world. The field work was undertaken by six teams, each of two social scientists, from the 
Universities of Cornell, Harvard and Yale. The presentation of material follows a similar plan in 
all the contributions, so facilitating comparison, and emphasis throughout is on the cultural 
backgrounds of children, aged between 3 and 10 years, in the chosen areas. Each monograph 
provides @ wealth of ethnographic material with illustrative photographs. A short bibliography 
is appended to each, though in none of these could reference be found to even one publication 

‘having obvious connexions with child rearing. A more apt title for this particular volume might 


possibly have been ‘Six Cultural Backgrounds to Child Rearing’. M. I. DUNSDON 
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' The Housing Environment and Family life. By D. M. Wunmr, R.P. WALKLEY, 


T. C. Prrkurton and M. Taysaok. Baltimore: Johns Hopkins Press; London: 
Oxford University Press. 1962. Pp. xxii+ 338. 60s. 


The major points of interest in this book are the simplicity of the design of the research which 
it reports and the significance of the choice of subject-matter in relation to the cost of the 
research. The inquiry was concerned with the effects of improved housing on physical health and 
social psychological adjustment. It was conducted in Baltimore by the School of Public Health 
of Johns Hopkins University and dealt with two carefully matched groups of Negro residents, one 
of which moved into a new housing scheme in the city whilst the other stayed in the slums. They 
were interviewed before moving and ten times during the 3 years after by a number of un- 
named interviewers using questionnaires dealing with morbidity (each time), social relations and 
psychological state (three times), and housing (twice). School records were also compared. The 
voluminous results are reported with simplicity corresponding to the controlled ‘before—after’ 
design. 

This programme set out to give unequivocal answers and does so within limits. One of these 
limits was that the respondents were exclusively housewives, which is such a common limitation 
in social research that one might legitimately have hoped for something different in such a com- 
prehensive and expensive inquiry (5 years planning, 3 years field work, $600,000). Although the 
researchers clearly have a first rate local knowledge, as shown in occasional remarks and in the 
make-up of the measuring scales, it would have helped the reader to evaluate the significance 
and generality of the work if the writers had given a more vivid supporting picture of the daily 
lives of the people concerned. Apart from these points, the whole style of the research and the 
report is sophisticated, sensible and thorough. 

The changes demonstrated in the test group are modest but difficult to summarize—mainly 
some improvements in health, especially for children, some increase in neighbourliness and some 
improvement in felt social status and morale. The value of the work lies in the demonstration 
that these effects are specifically related to changes in housing. The research was clearly directed 
towards the consideration of some common bones of contention about public housing policies 
and their effects, and some of its preambles and some odd remarks seem to be carefully addressed 
to a local audience. The book is of considerable general importance, for it is a rare example of a 
very simple exercise conducted on a grand scale in a real life situation. It has produced reliable 
if modest results and shows how much it can cost to do just this. G. J. HUTTON 


Psychology in Relation to Medicine. By R. M. Mowsray and T. Furauson Ropeur. 
Edinburgh: Livingstone. 1963. Pp. vii+399. 36s. 


All interested in medical education agree that psychology should be taught to pre-clinical 
medical students and that so far such teaching has been very inadequate in most British medical 
achools. The majority of psychiatrists would probably agree that the teaching should consist of a 
mixture of experimental, dynamic, clinical, medical and social psychology which would prepare 
the student to deal with the doctor-patient relationship and form a basis for his future training 
in clinical psychiatry. However, up till now there has been no psychology text-book that caters 
for the medical student’s needs. Many of us were hoping that this book would be suitable for this 
purpose, but unfortunately it is not. 

The book is based on lectures given to the pre-clinical students in the Glasgow Medical School. 
As is well known, it is difficult to turn lecture notes into a book, because one tends to forget, as 
these authors have done, that what seems witty, amusing and instructive in a lecture may appear 
facetious and banal in cold print. The style of this book, therefore, leaves very much to be 
desired. There are too many topical and parochial allusions, there is an excessive use of exclama- 
tion marks and the abundant scotticisms will appear strange to the English reader. 

The over-all impression is that this book has been written mainly by the clinical psychologist 
of the team and that the psychiatrist has added a few clinical details. Thus, where experimental 
work in psychiatry is well known to psychiatriste, such as Payne’s work on schizophrenic thought 
disorder, it is mentioned, but where such work is less accessible, for example, Talland’s work on 
the Korsakoff psychosis, there is no reference to it. Some omissions are even more striking; for 
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example, there is no adequate discussion of the psychological, physiological and clinical aspects 
of disordered consciousness, which is an important problem for the practising clinician. Here and 
there the authors appear to have deviated from generally accepted opinions. Thus, in their 
discussion of hallucinations they write, ‘The late-night reader who has just finished a tale by 
Edgar Allen Poe will have a set to misperceive a creaking floorboard or billowing curtain in a 
sinister fashion. This explanation accounts for hallucinations aa faulty interpretations of actually 
present stimuli.’ This is a remarkable statement, when one remembers that in 1832 Esquirol 
separated illusions from hallucinations and defined them as misrepresentations of actual stimuli. 

Quite apart from these minor faulte, the book is far too discursive and fails to deal adequately 
with many topics, although there is sufficient space to do so. It is unfortunate that this book 
fails in ite purpose and cannot be recommended to the medical student. FRANK FISH 


A Study of Brief Psychotherapy. By D. H. Maran. London: Tavistock. 1963. 
Pp. xiv+312. 358. 


An Introduction to Psychotherapy. By Sripnny Taraonow. New York: International 
Universities Press; London: Bailey Bros. and Swinfen. 1963. Pp. viii+376. 
68s. 


This brace of books provides an interesting contrast in current thinking on psychotherapy. 
Malan, under Balint’s guidance, has set out to investigate a particular problem within the frame- 
work of conventional psychoanalysis and has reformulated a bit of the orthodoxy. Tarachow, on 
his own, offers a ponderous personal version of psychoanalytic traditions. 

Malan examines whether psychoanalytically based treatment of patients with severe psycho- 
neurotic illnesses can be successfully accomplished in between ten and forty sessions. The case 
material is derived from 21 adult patients at the Tavistock Clinic, treated by 7 different therapists, 
whose cases were discussed at weekly meetings led by Dr Balint. The conclusion is that, provided 
(a) the therapy is active, (6) the patient is strongly motivated and able to respond to inter- 
pretations, and (c) the patient and therapist are willing to become deeply involved, the brief 
form of treatment is as effective as the longer. This obviously begs the larger question of the 
efficacy of psychoanalytic treatment in general, for at the end of it all, ten of the group have a 
zero rating on & four-point scale of improvement. Malan’s method is, however, more interesting 
than his conclusion. He discusses and tackles many of the awesome problems of method at the 
level of clinical judgement and commands respect for his candour. Psychologists who have 
dreamed of tackling the problem of evaluating psychotherapy other than by counting heads 
should read Malan, if only to learn how much sheer enthusiasm will be required of them. This 
enthusiasm is conveyed in the book by a persistent use of the first person and a somewhat dis- 
cursive style. 

Tarachow’s style is first person oracular. It is monologue disguised as dialogue, for the book 
purports to present transcripts of supervisory sessions between the author and an unnamed hero 
of a resident who manages to steer the author through a long list of topics—the cardinal issues of 
psychotherapeutic technique (‘Tarachovian), active therapy in the hospital setting and how it is 
complicated by administration and discipline, and the place of values in treatment. The style is 
contrived and tedious and many of the issues are trivial. This book is not for psychologista who 
wish to learn about psychotherapy, but it could serve as a source-book for those who want to 
develop or to maintain prejudices against this field. R. M. MOWBRAY 


Schizophrenia: Conditional Reflex Studies. By Curistran AstRUP. Springfield, 
I.: Thomas. 1962. Pp. xx+345. $13.75. 


In this monograph, one of the series American Lectures in Objective Psychiatry, Dr Astrup seta 
out to review the experimental studies of schizophrenia developed in the context of Pavlovian 
theory. The author has himself worked in psychiatric clinics in Eastern Europe and in Russia, 
and his emphasis throughout the book is on studies which have not hitherto been reported in this 
country. In this connexion he provides a most valuable index of 1106 references, the majority 
of which are Russian. Apart from reviewing the work of other people engaged in what the author 
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| refers to as reflexological psychiatry, Dr Astrup also reports on his own studies of 306 chronic 

' and 178 acute cases of schizophrenia. The book falls naturally into four main sections, the first 

' of which contains a full description of the experimental methods used in reflex studies of the 
higher nervous activity in human subjects. The second section summarizes previously published 
reflex studies relevant to psychiatry and this is followed by a long clinical section in which the 
author outlines the Kleist-Leonhard system of classification of the schizophrenias, which he 
uses in his own studies to subdivide clinically his chronic psychotic group. In the final section, 
Dr Astrup reports his experimental findings and their correlation with the clinical subtype of 
schizophrenia. 

Although one welcomes this attempt to present a rigorously experimental approach to the 
pathophysiology of schizophrenia, the results are often unconvincing and somewhat ambiguous. 
The analysis of the experimental findings provides the general conclusion that, ‘the more the 
patients are disturbed and deteriorated, the greater is the impairment of the higher nervous 
activity’. As one also suspects that some of the experimental techniques used in these tests 
merely measure the subject’s capacity to co-operate in the task, rather than direct disturbance 
of the nervous system, this finding is perhaps not unexpected. One’s doubts about the validity 
of the experimental measures of higher nervous activity are also heightened by the author's 
finding that when the schizophrenic patients are later re-examined on the reflexological testa, 
‘the experimental data, contrary to expectations, has given as much improvement as unimprove- 
ment of disturbances of the higher nervous activity’. Dr Astrup explains this failure of the teste 
to correlate with changes in the clinical state, by suggesting that the use of ataraxic drugs may 
have counteracted the course of the schizophrenic deterioration. The author’s main aim was to 
seek correlation between his experimental data and different forms of schizophrenia, and the 
Kleist—Leonhard system of classification is chosen as the most reliable method of clinical sub- 
division. After producing initial evidence to assert the comparative objectivity of the clinical 
classification, Dr Astrup later reaches the opinion that the differences between the clinical sub- 
groups are not very great and that it might have been more practical to use the wider categories 
of slightly and severely deteriorated paraphrenia, hebephrenia and catatonia. Towards the end. 
of the book his own doubts about the reliability of the clinical classification used become more 
evident, and he closes his reports with the comment, ‘One entertains the idea that the clinical 
differences have been over-estimated compared with resemblances’. It is, however, only too 
easy to be critical of this attempt to introduce objective measurement into psychiatric classi- 
fication and the author himself is well aware of the wide gap that exists between the aims and the 
actual knowledge of experimental psychiatry. It may come as a surprise to many readers in this 
country to find that such a solid body of work already exists in this direction and one hopes it 
may stimulate some readers to pursue this line of approach which must inevitably add to our 
very scant understanding of the basic psychophysiological disturbances associated with 
schizophrenia. ANDREW MOGHIB. 


La Céctté Psychique. Etude Critique de la Notion D’ Agnosie. By Hunzy HÉOAEN and 
RENE ANGELERGUES. Paris: Masson. 1963. Pp. 202. 35F. 


This analysis of ‘psychic blindness’ is based on clinical study of 415 cases with posterior 
cerebral hemisphere lesions, of which 102 presented higher visual disabilities of one form or 
another. 

The principal forms of disability recognized by the authors are as follows: (1) visual object. 
agnosia, or inability to recognize objects by sight; (2) unilateral spatial agnosia, or neglect of one 
half of extra-personal visual space; (3) more complex forms of spatial agnosia, including defecte 
of spatial orientation or topographical memory; (4) defects of physiognomic recognition (proso- 
pagnosia); (5) agnosia for colours; and (6) defects in pictorial perception and recognition 
(simultanagnosia). 

The incidence and frequency of these various syndromes are considered. It is found that (1) 
is very rare, and is almost always associated with bilateral occipital lobe lesions; (2) and (3) are 
relatively common, and are linked predominantly with right hemisphere lesions—as is (4), 
though it is a good deal less common. (5) is rather rare and is found almost exclusively with left. 
occipital lesions, while (6) is not specifically related to lesions of either hemisphere. It is pointed 
out that the frequency of all forms of visual agnosia is increased if the lesion is bilateral. 
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The authors have some interesting things to say about the relative importance of locus and 
extent of lesion in the causation of visual agnosia. Whereas a ‘mass action’ effect undoubtedly 
plays some part in its origin, especially in the case of right hemisphere lesions, localization. is also 
an important consideration. For example, colour agnosia is narrowly related to lesions of the 
left occipital lobe. In general, the authors consider that defects arising from left hemisphere 
lesions appear to have a more restricted anatomical focus than is the case with defects arising 
from right hemisphere lesions. This is in agreement with the view expressed by Teuber and his 
co-workers in their recent study of cortical sensory loss. 

Although this study is entitled ‘critical’, it cannot be said that the authors adopt a parti- 
cularly critical attitude towards theoretical issues. Nor is there any real attempt to analyse 
further the very interesting psychological defects revealed by their study. For example, we now 
know that defect in pictorial interpretation can arise either from left occipital or right temporal 
lesions, but its basis appears quite different in the two cases. In the former, it appears to reflect 
a specific failure in multiple form perception; in the latter, a defect in intellectual analysis. It is 
evident, therefore, that much closer analysis of the causation of specific failures in visual per- 
ception and recognition is needed before one can argue with any propriety from the localization 
of defects to the localization of functions. None the leas, Drs Hécaen and Angelergues have 
performed a very useful service in assembling this material and in drawing attention to the real 
and important differences between left-sided and right-sided cerebral lesions in the origin of 
higher visual disorders. Their work should be of great interest not only to clinical neurologists 
but also to psychologists interested in the contribution of clinical study to our understanding of 
brain function. 0. L. ZANGWILL 


General Psychopathology. By Kanu Jaspmrs. Translated from the German (seventh 
edition) by J. Homnia and Marran W. Hamitton. Manchester: University 
Press. 1963. Pp. xxxii+922, 76s. 


Gesammelte Schriften zur Psychopathologie. (Collected papers on psychopathology.) 
By Karz Jaspues. Berlin, Gottingen and Heidelberg: Springer. 1963. Pp. 
vii+ 420. DM 36. 


Many philosophers have been interested in abnormal mental phenomena, but none of them has 
studied them as carefully and systematically and with so much clinical understanding as Karl 
Jaspers. He even took a medical degree and worked as an assistant physician in the Heidelberg 
psychiatric Klinik. He observed individual patients with immense industry and wrote case 
reports of unheard-of length and thoroughness. In 1913 he published his Allgemeine Psycho- 
pathologie, the 7th edition of which appeared in 1959. It has now been translated into English 
many years after it has made psychiatric history on the continent. The translation is superb. 
Psychopathology as defined by Jaspers is concerned with conscious psychic events. The study of 
the various ways in which they are experienced is called phenomenology, following Husserl. 
Psychic events can be understood ‘from within’, i.e. they can be meaningfully related to other 
psychio events. This is what Jaspers called ‘the psychology of meaning’, which deals with 
‘meaningful psychical connexions. In his opinion, psychoanalytic propositions belong to this 
category only. ‘Explanatory psychology’ is concerned with the causal connexions of psychic life. 
Causes are, according to Jaspers, always extra-conscious, which in this context means extra- 
psychic, i.e. organic. Abnormal mental phenomena can be attributed either to the ‘develop- 
ment of a personality’ or to ‘a process’, or to the combination of both. These two pairs of concepts 
are Jaspers’ chief contributions to psychopathology, apart from his endeavour to analyse and 
clarify psychopathological phenomena, such as the various types of disorders of perceptions, 
delusions, dementia, ete. The book ranges widely over most of the fields which are of relevance 
to psychopathology. Although written 50 years ago, it is still worth reading. There are today few 
psychiatrists, in Germany or elsewhere, who would accept Jaspers’ antitheses between the two 
types of psychology and between the two types of abnormal behaviour. Nevertheless, as a 
systematic presentation and as an attempt at a philosophical illumination of abnormal mental 
phenomena this work is unsurpassed. It is likely to remain unique as no single scholar could 
master so wide a range of subject matter today. Most probably the book was partly or wholly 
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|a reaction to the situation of European psychiatry around 1910. Freudian ideas had made a 
profound impact and had contributed substantially to Bleuler’s concept of schizophrenia. On 
the other hand, the notion that ‘mental diseases are brain diseases’ still ruled supreme in most 
schools of psychiatry. Jaspers endeavoured to put everybody in his place, but in doing so he 
perpetuated existing notions about the etiology of mental disorders. His antitheses are as much 
out of date today as that of environmental versus hereditary factors. Like every great work, 
Jaspers’ Psychopathology has illuminated some issues and obscured others. Being a philosopher, 
Jaspers was not concerned with progress but with critical appreciation and clarification of other 
people’s ideas. He was opposed to all theories which failed to measure up to his standards. 
Kraepelin, Freud and Kretschmer were found wanting. Jaspers’ existentialist orientation left 
little room for experimental psychology. He has had an inhibiting influence on German psycho- 
logy and psychiatry. Unwittingly, he has delayed their emancipation from philosophy. 
Gesammelte Schriften zur Psychopathologte is a series of eight papers published between 1909 
and 1913. They contain the clinical observations from which Jaspers evolved his basic psycho- 
pathological concepts. They show Jaspers as a master of the phenomenologically orientated 
biographical case presentation. The collection of these classical papers is a valuable appendix to 


the General Psychopathology. B. STENGEL 


Clinical and Experimental Hypnosis. By W. 8S. Kgoerr. Philadelphia: Lippincott; 
Montreal: Pitman. 1963. Pp. xxii -+ 361. £5. 


Hypnosis in Modern Medicine. Third edition, edited by J. M. Somyzox. Springfield, 
Dl.: Thomas. 1963. Pp. xix +452. $12.75. 


The Nature of Hypnosis. (Transactions of the 1961 International Congress on 
Hypnosis.) Edited by M. V. Kıs. Baltimore: Waverley Press, Inc. 1962. 
Pp. x+133. N.P. 


Here are three newcomers to the serried ranks of books on hypnotism, most of which seem to 
say much the same things as Bramwell said over half a century ago. Of the three I should certainly 
recommend Kroger’s Olinical and Experimental Hypnosis as the best value. His is a major text- 
book of wide coverage. The orientation is more towards the clinic than the laboratory. He 
recommends hypnotherapy for a huge variety of conditions and although, as in the case of 
epilepsy, it is sometimes glaringly obvious that his experience with certain types of patients is 
limited, his enthusiasm is tempered by common sense. 

Hypnosis in Modern Medicine is written by a number of different authors whose contributions 
vary in quality. I thought the sections on history, dentistry and obstetrics sound and useful. 
The worst chapter, on hypnotherapy for children, was written by the only British contributor. 
The book is aimed at the physician, not the psychologist. 

The Nature of Hypnosts is yet another of those collections of papers given at a conference where 
it was felt by those present that posterity would wish to read what they had said. For hypnotism 


fans only. IAN OSWALD 


Biological Prototypes and Synthetic Systems. Volume 1. Proceedings of the 2nd 
Annual Bionics Symposium, held at Cornell, 1961. Edited by Evannz E. 
Brrnarp and Moruey R. Karm. New York: Plenum Press. 1962. Pp. xii+ 
397. $12.50. 


This book is a collection of 48 papers, some of which are in abstract form only. The general 
subject has come to be called Bionics, the study of the relationship between living systems and 
synthetic mechanisms. . 

After an introduction by von Foester, there are five papers which report experimental findings. 
The only one of direct interest to psychologists is that by Tepas, Armington and Kropfi, which 
contains a description of a method for recording visually evoked potentials from the surface of 
the scalp. The rest of the book contains purely theoretical papers. Only those of interest to 


psychologists will be mentioned. 
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Most of the papers deal with perception mechanisms. Caldwell, Glaesser and Stewart describe 
the design of a model ear and Stewart outlines a theoretical model of hearing. Hildebrand 
describes an electronic model of the Limulus eye. All three papers are competent. 

There are several papers on pattern discrimination, including papers by Sutro and by Vossler 
and Uhr which are discursive and trivial. Hu gives a mathematical model for shape constancy 
using ‘moment invariants’. This is elegant but has no more theoretical value to a psychologist 
than less mathematical treatments. By contrast, Gibson discusses perceptual constancies 
descriptively but adds nothing to what he has written elsewhere. Blum describes a specific 
mechanism for pattern recognition which is, in essence, a scansion mechanism. Such models may 
enable the consequences of specific hypotheses to be worked out, but it is possible to make an 
infinite number of them to perform a given function, all based on different principles, without 
getting any closer to the understanding of actual biological processes. Pritchard describes how 
the stabilized retinal image technique has been used to study the mechanisms of figural organiza- 
tion. Olson and Belar discuss the recognition of speech by machine. Papers by Kanal and by 
Fu contain discussions of recognition in highly abstract terms. . 

There are a few papers on neurone networks. Mueller and Putzrath give a clear summary of 
this field. Two specialized papers by Yilmez and by Johnson are difficult to follow, possibly 
because of their style and jargon which includes new words such as ‘percevonic’ and ‘neuromime’. 
Smith and Davidson discuss the implications of regarding neurone nets as randomly organized. 

There are only three papers concerned with learning. One by Marzocco and Bartram gives a 
trivial analysis of a simple learning situation. Wiesen and Shuford report that subjects are able 
to estimate the proportion of items in a population when repeatedly presented with samples. 
This rather trivial finding is expreased in terms of a mathematical model (Bayesian strategies) 
which adds nothing to one’s understanding. There is a competent paper on concept formation by 
Turner. 

While many of the papers are stimulating and ingenious, several contain an over-elaborate 
jargon and use mathematical notation unnecessarily, thereby disguising the triviality of their 
actual content. But the exciting fact which this book demonstrates is that in the last few years 
there has been a rapid increase in the number of people in various disciplines whose interests 
have converged on the problems of living processes. In particular, the field of perception, which 
has been traditionally a branch of psychology, is more and more being studied by physicists, 
mathematicians and engineers and we can expect a rapid advance in our knowledge as a result 
of this cross fertilization of interests. IAN P. HOWARD 


Computer Simulation of Personality. Edited by S.S. TomKINS and S. Musstox. 
London: Wiley. 1963. Pp. x+325. 40s. 


This book contains the eight papers, and eleven short formal discussions thereof, presented to a 
conference held at Princeton in June 1962, and entitled ‘Computer simulation: frontier of per- 
sonality theory’. As might, perhaps, be expected, one of the papers (that of Uhr) is not con- 
cerned with personality at all, but with programmes which simulate the learning of simple 
pattern recognition and of the ability to translate, whilst another (by Blum) has nothing to do 
with computer simulation, and deals with experiments on subjects who have been extensively 
trained by hypnosis to experience specified degrees of anxiety, arousal and inhibition to order. 

In the papers which are actually about the computer simulation of personality, quality appears 
to be highly negatively correlated with the authors’ breadth of vision. Thus those of Colby and of 
Abelson, both on the simulation of the action of certain neurotic mechanisms on affect-laden. 
beliefs, are narrow in scope, specific to the point of giving flow diagrams, and excellent. That of 
Loehlin, describing a model which responds to situations with numbers standing for the emotions 
attraction, anger and fear, and the corresponding behaviours approach, attack and withdrawal, 
is at higher level of generality and much less satisfactory. That of Tomkins on the ‘humano- 
maton’, an R.U.R. type robot which has not been designed, or even clearly specified, but is 
rather an idea of what the optimal simulation might be, is vague and almost completely worth- 
less. In addition to the papers on specific (or not so specific) models, there is one by Reitman on 
the more theoretical aspects of computer simulation. A resumé of the whole conference, by 
Messick, concludes the book. J. P. N. PHILLIPS 
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i 
Multivariate Procedures for The Behavioral Sciences. By W.W.Coorsy and 
P. R. Lomyns. London and New York: Wiley. 1963. Pp. x+211. 51s. 
This book will be of value to the psychologist who is interested in having his statistical data 


analysed by computer, and who desires to understand something of the process. It is intended 
to implement rather than constitute a course in multivariate analysis, and this it does quite 


‘successfully. The basic statistical methods of multiple regression analysis, canonical-correlation 


methods, analysis of variance, factor analysis, together with the underlying matrix algebra are 
covered concisely but clearly. 

The main aim of the book is to help the reader to programme his material so that all the 
necessary statistical calculations associated with the foregoing techniques can be handled by 
I.B.M. computers. The programmes listed are written in the I.B.M. coding language known as 
‘Fortram’. As Hallworth says in a useful review (‘Electric computer programmes for psycho- 
logists’, Bull. B.P.S., no. 48, 1962), the two languages of ‘Fortram’ and Mercury Autocode have 
gained by far the widest currency in this country, and although ‘Fortram’ programmes are not 
yet much used in university computers it is probable that they will be so used in the near future. 
Tf this is so it is clear that this book will be very useful in helping the research worker understand 
what he is about. 

Flow diagrams and actual programmes are given in some detail for all the various techniques. 
Though the language and ideas will be rather strange to many, understanding will follow pro- 
viding the reader is willing to work through the programme with actual data. 

At the present time this book is of great value—one’s only reservation is as to how long it 
will remain up to date in such a rapidly changing field. JAOK WRIGLEY 


Introduction to Peychological Research. By Wurram A. Scott and MronasL WERT- 
HEMER. London and New York: Wiley. 1962. Pp. xiv+445. 60s. 


Methods of Psychiatric Research : An Introduction for Clinical Psychiatrists. Edited 
by P. Samvspury and N. Krurrman. London: Oxford University Press. 1963: 
Pp. xii+175. 358. 


Basic Ideas of Scientific Sampling. By Aran Stuart. London: Griffins. 1962. 
(Griffin’s Statistical Monographs and Courses, No. 4.) Pp. 99. 188. 


The Method of Paired Comparisons. By H.A. Davin. London: Griffin. 1963. 
(Same series, No. 12.) Pp. 124. 28s. 


Tables of Testing Significance tn a 2 x 2 Contingency Table. Compiled by E. 8. Pnarson. 
Cambridge: University Press. 1963. Pp. vi+ 103. 16s. 


It is seldom that one encounters two books so clearly similar in scope and intention, yet 
different in provenance, authorship and incidental detail as the two that head the list of titles 
given above. The similarities arise from their common origin in the contemporary need for 
expansion not only of higher education in the general sense but of facilities for research and of the 
number of people who engage in it. Closely similar, too, are the broad outlines of the structure 
of each book: two or three introductory chapters on what research is and how it is administered: 
the bulk of the book, on the design of experiments and methods for the analysis of date; a con- 
cluding chapter on the preparation of a scientific paper. Even the number of chapters—fourteen 
—is, no doubt by coincidence, the same. 

Within this pattern the variations are more or less as expected. Scott and Wertheimer pay 
more attention to details of statistical treatment ; most of the ground covered is familiar, but with 
more emphasis than usual on underlying principles. Perhaps the fact that the book is the pro- 
duct of a true collaboration has given it a unity which is somewhat lacking in Methods of Psycht- 
airic Research, in which each chapter is written by a different author, and in which the weighty 
tends to alternate with the relatively trivial. Some (although by no means all) of the subject 
matter is also more specialized, as was to be expected. 
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Both books are thoroughly recommendable: if one must choose, Scott and Wertheimer’s is to 
be preferred, not so much because it deals with matters ‘psychological’ rather than ‘psychiatric’, 
but for the reasons hinted at above, and because generally speaking it ‘gives better value’. 
Where Sainsbury and Kreitman score is in their invaluable account of British sources of financial 
support, ete. Scott and Wertheimer, incidentally, do the same for the U.8.; each book is (in- 
evitably ?) rather firmly rooted on ite own side of the Atlantic. 

The other works listed are likely to be of great value to research workers in psychology or in 
any of the biological or social sciences. Stuart’s book presents a particularly lucid minimally 
mathematical account of the principles of sampling; these, as the author says, are ‘illustratively 
expounded rather than demonstrated’. David’s work is frankly more statistical: ‘Writing as a 
statistician I have avoided technical terms from other fields’ (reviewer’s italica). The language is 
definitely that of the mathematician. Nevertheless, Professor David makes ample reference to 
practical applications of the method. 

The purpose of the Tables listed is clear from their title. Similar contingency tables for small 
samples have been readily available: the present work gives full data for groups of N = A+B 
individuals where B < A < 30, and abridged data up to 31 < A < 40,B < A. The typography 
is well up to the high standard one expects of the Cambridge University Press, and the work is 


very reasonably priced. B. SEMHONOFE 


Appraising Vocational Fitness by Means of Psychological Tests. New York and 
London: Harper and Row. Revised edition, 1963. Pp. xvit+ 688. 96s. 


This book consista of two volumes rolled into one. The first volume discusses the nature of 
intelligence, of aptitudes, of interests, and of personality. It gives sufficient indication of how 
testa are, or ought to be, constructed, validated, and used, to enable the reader to judge for him- 
self how satisfactory a particular test should be for vocational guidance, or for selection purposes. 
And it presenta’a systematic approach to vocational counselling. This volume is written clearly, 
concisely and with discrimination. 

The second volume consists of a mass of detailed information (chunks of which are incorporated 
in each of the middle chapters), about certain testa which are neither comprehensive nor carefully 
selected. For example, Chapter VIII on ‘Clerical Aptitude’ tests is confined almost entirely to 
the Minnesota Clerical test, which is neither unique nor the best of its kind. 

The book surveys a variety of testa, both cognitive and of temperament, and contrasts general 
aptitude test batteries with ad hoc collections of tests for twelve specific occupations. In the key 
chapters, XX~XXTI, the authors describe their methods of vocational appraisal, how to present 
and interpret test results in counselling, and the preparation of reports to professional workers 
and clients. Finally, Appendices A and B contain four specimen case histories. The original 
appraisals in Appendix A were written before the follow-up data in Appendix B became available, 
a0 as to avoid contamination by hindsight. This material therefore, in substance and in pre- 
sentation, would be especially valuable to anyone with the opportunity and desire to record his 
cliente’ progress with a view to increasing his own efficiency. There is a comprehensive biblio- 
graphy of more than a thousand references, and separate indexes for Test Publishers, Authors, 
Occupations, Subjects, and Teste. 

Throughout the emphasis is on written tests and on situations where many test results are 
already available or there is ample time for further tests to be given. Interviewing receives 
inadequate treatment, and the ‘extended interview’ procedure is mentioned hardly at all. 
Conspicuous by their absence are any references to the encouraging resulta in some British 
follow-up studies, e.g. the over-all validities of 0-5 to 0-6 given by P. E. Vernon in ‘The Valid- 
ation of Civil Service Selection Board Procedures’, Occupational Psychology, 20, 1950. Nor is 
attention drawn to the difficulties of continually inventing fresh test items—one imaginative test 
constructor is worth more than several scoring machines! Despite this lack of balance, the book 
would be extremely valuable to a vocational counsellor, but to anyone else it would be useful only 


for occasional reference purposes. E. ANSTEY 
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The Quick Test (QT): Provisional Manual. By R.B. Ammons and G. M. Ammons. 
Psychological Reports Monograph Supplement, 1-V11. 1962. Pp. 53. $2.50. 


The Quick Test is essentially a shortened version of the same author’s Full Range Picture 
Vocabulary Test (FRPV), reviewed in the Fourth Mental Measurements Yearbook (but no re- 
ference in the Fifth). Each of its three ‘forms’ is represented by a card. bearing four line drawings. 
The subject is required to say, for each of 50 words associated with a given card, which of the 
four pictures ‘best fits it’. The purpose of the test is to provide a means of ‘quick screening of 
verbal intelligence in practical situations’. Separate norms (in the form of ‘I.Q.’ conversions) 

, are provided for each form separately, any pair, or all three together. 

The idea is an attractive one, but the material published is open to criticism. Three points, 
in order of increasing seriousness, are as follows: First, the drawings are crude—though seldom 
really ambiguous. Secondly, some of the attributions of meaning, and the cues on which they 
rest, are highly dubious. Thus, celerity is regarded as appropriate to a picture of a restaurant 
because the waitress is ‘bending over in her hurry’. Again, in the same picture the diner very 
definitely looks bowine—another of the key words, for which the correct choice is a drawing 
showing a cow by a stream, because, the manual says, this ‘is the only drawing with a cow in it’. 
Thirdly, and finally, the method seems positively to encourage acceptance of loose use of language. 
Whether this is inherent in the method would seem to rest on further experiment with better 
pictures. Here everything seems to have been sacrificed to convenience, and one cannot help 
feeling that the validities claimed for the test and its parent FRPV (which are considerable) 
must have been achieved in spite of rather than because of their characteristic features. 

Other recent monographs (1962-3) in this series (see review in this Journal, 1962, 53, 355-6) 
of more than routine interest include: 

Psychological Reports: Genes, Drives and Intellect, by K. J. Hayes (2-V 10); Parsimony in Psycho- 
logy, by W. E. Battig (3-V 11); Persuasion and the Acquisition of Attitudes : Models from con- 
ditioning and selective Learning, by R. F. Weiss (4-V 11); Averstve Conditioning Methodology 
in Animal Research, by M. L. Goldstein (5~V 11). 

Perceptual and Motor Skills: Factor Analysts and the Investigation of Hypotheses, by H. P. Bech- 
toldt (2-V14); Odor and Olfaction: a Bibliography, 1948-60, by K. M. Michels and others 
(6-V 15). Studies in Intercultural Testing, by 8. D. Porteus and A. J. Gregor (7-V 16). 

Most of the above, incidentally, contain extensive bibliographies. They are priced at from 
$1.00 to $3.00. B. SEMEONOFF 


Pickford Projective Pictures. By R.W.Picxrorp. London: Tavistock. 1963. 
Pp. xi+ 122. Text 30s. Pictures 25s. The Set, 50s. 


The Pickford Projective Pictures are a collection of 120 post-card size reproductions of 
charcoal line-drawings showing children in a wide variety of situations involving other children, 
parents, physical dangers, fantastic animals, etc. They are intended for use with pre-adolescent 
children who are asked ‘to tell a story as long and imaginative as possible’ about each of the six 
cards offered at one session. The stories—which, it is said, are to be memorized by the psycho- 
logist rather than written down in the child’s presence—may then be used for diagnostic pur- 
poses. In addition, they may—and this is the author’s more interesting claim—be used as a 
vehicle for psychotherapy. The continuous seasion-by-seasion story-telling process will be 
helpful to Rogerian and Analyst alike and can be helpful also in the treatment of quite specifio 
educational difficulties. 

The accompanying test describes the administration of some of the pictures to 85 boys and 
44 girls referred to Glasgow Child Guidance Clinics with such complaints as enuresis and speech 
disorders. Normal children’s responses are not described. A catalogue is given of the 4 or & 
major response types found for each of the 120 pictures but no attempt is made to relate 
response-type or frequency with diagnosis. Indeed, the author’s major concern is with the thera- 
peutic use of the material and a careful account is given of judgements of the material- 
usefulness by psychologists who have used it in various contexts. There are five detailed cases 
histories illustrating the use of the pictures in therapy. JOHN LIGGETT 
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British Journal of Industrial Relations. Volume 1, No. 1, Feb. 1963; No. 2, June 1963. 
London: London School of Economics and Political Science. 1963. Pp. 291. 
15s. a copy, 428. one year. 


Scholarly, up-to-date, readable: these describe this new Journal which fills a gap between 
(say) the Journal of the Institute of Personnel Management and the ‘heavier’ journals serving 
Psychology, Sociology, and Economics. 

The London School of Economics and Political Science—the members of its staff are the major 
contributors—is to be congratulated on publishing this Journal which, although not of imme- 
diate interest to all psychologists, brings to the attention of those working in the applied field the 
problems which would repay their specialized research attention. It is obligatory reading, or 
scanning, for psychologists working in inter-disciplinary teams and institutions. 

DENIS MOMAHON 


Psychoevaluation: Adaptation—Distribution—Adjustment. By Muron E. Hann. 
New York and London: McGraw-Hill. 1963. Pp. x+228. 62s. 


If one of Maslow’s self-actualizing persons decided that for some reason he required the 
services of a professional psychologist to whom could he turn? Professor Hahn describes at 
length the inadequacies of present American counselling and psychotherapeutic practice for 
such a person. The substance of his book is the plea for a new technique which he would call 
psychoevaluation, and for new training facilities for this technique, with, in addition, adequate 
official recognition for the new discipline. The technical mysteries of psychoevaluation he 
reserves for a forthcoming publication. In this country we have recently received a salutary 
lesson in democracy ; mere title, wealth and noble birth must not debar a man from high political 
office. Accordingly our profeasion must see to it that we do not deny our services to the mature, 
successful, normal, self-actualizing men and women amongst us. However, until Professor 
Hahn’s next work appears the nature of these services must remain uncertain. The present 


volume is perhaps beat regarded as an extended advertiser’s announcement. J. DREWERY 


Committees: How They Work and How to Work Them. By Epaar Ansty. London: 
Allen and Unwin. 1962. Pp. 116. 16s. 


This is an excellent little book. It is amusingly illustrated by Thelwell, and while these 
drawings are entertaining in themselves they may be slightly misleading. This is not basically a 
humorous work but a serious attempt to provide a short, practical guide for the committee 
member, secretary and chairman. 

Dr Anstey examines the structure and functions of committees but is largely concerned to 
provide a useful account of the group dynamics of the decision-taking process. He does not 
describe his book in this way and one suspects that he would be loth to do so for he is studiously 
non-technical and non-theoretical and his book gains in clarity from its essentially practical 
exposition. This book should be on the agenda of the next committee you attend. 

J. DREWERY 
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The Psychology of Orime. By Davin ABRAHAMSEN. New York: Columbia University Press. 
London: Oxford University Press. 1960. Pp. xiv+358. 48s. 


_ Understanding Organizational Behaviour. By Caeis Argyris. London: Tavistock. 1960. 
Pp. xii+ 179. 38s. 


Metaphor and Symbol. Proceedings of the 12th Symposium of the Colston Research Society held 
in the University of Bristol, 28-31 March 1960. Edited by L. C. Kents and Basi COTTLE. 
London: Butterworths Scientific Publications. 1960. Pp. xii+150. 308. 


Origins of Alcoholism. By Wm. MoCorp and Joan MoCorp. London: Tavistock. 1960. Pp. 
Xiv+193. 258. 


Handbook of Research Methods in Ohild Development. By Paur H. Mussmn. New York: Wiley. 
1960. Pp. x+1061. 122s. 
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RESPONSE INSTRUCTIONS AND THE SPEED OF 
_ RELATIVE JUDGEMENTS ` 


th PITCH DISCRIMINATION* 


By C. P: WALLIS anp R. J. AUDLEY 
`, University College London - 





Subjecte were required to make easy pitch discriminations at four frequency levels. In a counter- 
balanced design, for half their judgements they were required to choose the higher of the pair of 
tones, and for the other half, the lower. It was found that subjects were quicker at choosing 
the higher than. the lower of two high tones, but quicker at choosing the lower than the higher 
of two low tones. This ‘cross-over’ effect was found to be graded across the stimulus levels 
intermediate in the series, the intersection point being somewhat below the geometric mean of 
the series of frequencies used. While latencies tended to decrease during the course of an indivi- 
ual session, the cross-over effect was consistently observable in an analysis that controlled for 

< such practice effecte. Whether the tone responded to was the first or the second of the pair 
discriminated was found to be a significant variable. The ‘cross-over’ phenomenon was only 
consisténtly effective when the second tone was chosen. Linking these findings to similar 
phenomena previously demonstrated in brightneas discrimination, theoretical suggestions are 
advanced which are relevant to all judgemental processes. 


When subjects are required to make a brightness discrimination, their judgement 
time is influenced by an interaction between the response category demanded of them 
and the relative level of intensity of the pair of stimuli judged (Audley & Wallis, 
1964). When the pair of stimuli to be discriminated is relatively intense subjects 
are quicker at choosing the brighter than they are at choosing the darker, but the 
choice of the darker is quicker when the stimuli are relatively dark. It was suggested 
that this kind of phenomenon, which was referred to as a ‘cross-over’ effect, is 
probably common to many situations involving judgement. 

This suggestion. would be strongly endorsed if a similar effect could be shown to 
operate in a different sense modality. The pitch dimension, which requires a relatively 
simple judgement and involves an easily manipulable stimulus, was therefore 
selected for investigation. There are a number of important ways in which judge- 
ment of pitch and brightness differ. First, unlike the ‘prothetic’ and summative 
dimension of brightness, the pitch dimension is ‘metathetic’, variations along the 
subjective scale being presumed to be in some way ‘qualitative’ in nature. It has 
been suggested (Stevens, 1957) that quite different types of judgemental system 
might underly the two sorts of dimension. The time order errors, for example, which 
are normally found in comparative judgements made with ‘prothetic’ stimuli 
(e.g. Leuba, 1892, for brightness), have been denied for judgements of pitch (Koester, 
1945; Postman, 1946) though again such errors have been claimed in other studies 
(Whipple, 1901; Wada, 1932; Koester & Schoenfeld, 1946). Secondly, while in our 
previous experiments on brightness judgements were of simultaneously presented 
stimuli, in pitch discrimination the pair of tones judged are necessarily separated in 
time. The design of the present auditory experiment has controlled against the 


* The research reported in this document has been sponsored by, or in part by, the ‘Air Foree Office of 
Scientific Research, OAR’ through the European Office Aerospace Research, United States Air Force. 
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influence of classical time order errors, but'has allowed for the analysis of the effect 
of temporal ordering of the stimuli upon the processes of pitch discrimination. 
Finally, the luminance of the background to the stimuli in the brightness experiment 
was found to play an important role. In the case of'tones presented for pitch dis- 
crimination it is doubtful whether any. physically relevant background exists. 
Clearly, if the ‘cross-over’ effect could be shown to operate in judgements of pitch 
differences, this would provide strong evidence for the generality of the phenomenon. 


-—— Choose lower . 
—-——Choose higher 


Judgement time 


Judgement time 





Low 


Frequency levels ` Frequency levels 
Fig. 1 Fig. 2 


In most of the studies previously reported only two brightness levels were used. In 
the auditory experiment a greater range of frequency variations has been used, 
enabling an assessment to be made of the extent to which the ‘cross-over’ pheno- 
menon, the difference in the judgement times between choosing the ‘higher’ and the 
‘lower’ tone, is operative for stimuli in the middle of the stimulus series. 

Three possible effects might be expected over a range of different discriminations: 

(1) The disparity in judgement times for the two kinds of response might be found 
only for extreme stimuli. 

(2) The intermediate stimulus levels might show a cross-over disparity in the same 
direction and to the same extent as the end stimulus nearest to which the inter- 
mediate stimulus lies. This is shown in Fig. 1. 

(3) The cross-over disparity could be graded over the intermediate levels, which 
show the effect in the same direction as, but to a lesser extent than, the nearer end 
stimulus. This is illustrated in Fig. 2. 

Two experiments on pitch discrimination will be described, a pilot study (AI) 
using 5 frequency levels, and the main experiment (AIT) using 4 levels. In this 
report the pitch levels will be numbered from ‘low’ to ‘high’, the numeral 1 peinp 
allotted to the lowest pitch, and 4 or 5 to the highest. 


Exp 
i ERIMENT AT (Prior) 

Design. At each of 5 pitch levels subjects were presented with 12 pairs of tones at 60 db. 
intensity providing an easy pitch discrimination. For half the presentations the subject was 
instructed to choose the higher tone, and for half the lower, subjects being split into 2 counter- 
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balanced groups on the basis of the order of the response category. The HLLH group made 
15 responses of ‘which higher’, 30 of ‘which lower’ and a final 15 of ‘ which higher’ ; for the LHHL 
groups the order was reversed, starting and finishing with 15 responses of ‘which lower’. 

The following factors were randomized within each block of responses; 

(1) The first tone being higher or lower than the second. 

(2) The occurrence of a pair of tones at one of the 5 frequency levels used. 

On half the presentations the subject was required to respond to the first tone of the judged 
pair, and on the other half to the second tone. This controlled against classical time order 
effecte, which should also have been reduced by the short time interval of a half second between 
the two stimuli. 


Apparatus 

Three Nagard time switches controlled two Peter’s audiometers to provide two tones each of 
0-5 sec. duration with a 0-5 sec. interval between them. Each tone could be manipulated by 
the experimenter separately, and was presented binaurally to the subject through earphones. 
The time switch that controlled the onset of the second tone simultaneoualy started a chronotron, 
which could be stopped by the subject depressing either of two response keys. In the event of.a 
quick reaction time, the chronotron could be stopped before the termination of the second tone. 

The five frequency levels used (125, 750, 2000, 4000 and 7000 c.p.s.) were chosen to cover the 
range of audible frequencies at approximately equal subjective intervals. At each level a pitch 
interval between the pair of stimuli was selected to provide an easily discriminable difference 
that waa of approximately equal difficulty at all levels, and was maintained objectively the same 
for all subjects. The frequency differences used, running from the low to high frequency levels, 
were +125, +80, +350, +900, and +1600 c.p.s. These differences were added to the basic 
frequency level. 


Procedure 


The subject wore headphones through which he heard binaurally a pair of tones which differed 
in pitch. Each stimulus presentation was preceded by a warning light. Left and right response 
keys were provided. When making a judgement of which tone was higher the subject was 
instructed to press the right key if the first tone was higher in pitch and to press the left key if 
the second tone was higher. Similarly for choice of the lower tone, the right key was pressed. 
when the first tone was lower and the left key when the lower tone came second. As an aid to 
memory these instructions remained written on a board which was in front of the subject 
throughout each seasion. 

The subject was instructed to make his judgement as quickly as possible and was informed that: 
his reaction time from the onset of the second tone would be measured. 60 response times were 
recorded for each subject. 


Subjecte 
Six male and 6 female subjects were used, with an even distribution of both sexes in the two: 
counterbalanced groups. The subjects were university undergraduates. 


Problems with the Pilot Study 


The subjects found some difficulty in remembering the instructions and in conforming to 
them. Essentially a difference in time (first and second tone) had to be translated into a difference: 
in space (left or right key) and at the same time the response ‘set’ of choosing either the higher or 
the lower had to be maintained. Introspective reports showed that many subjects had recourse 
to visual imagery to assist them in their task, picturing the keys, for example, as parts of a piano 
key-board. As a key-board simultaneously contains both a ‘higher’ and a ‘lower’ element, use 
of this type of mnemonic partly defeated the attempt to manipulate the response variable. 

Another difficulty occurred with the highest pair of stimuli (7000+ 1500 c.p.s.) which was too 
close to the upper pitch threshold for some subjects. A greater variation in judgement time was 
found for this discrimination, and the mean response latency was approximately 100 m./sec. 
longer than latencies for the other pitch levels. 


9-2 


124 ©. P. WALLIS AND R. J. AUDLEY 
Results 


For the condition where the higher tone was chosen, mean latencies can be cal- 
culated for each of the 5 pitch levels, and these can be compared with latencies for 
the choice of the lower tone for the same discriminations. The hypothesis under 
examination predicts a ‘cross-over’ of these latency curves, the choice of the higher 


Table 1. Experiment AI. Mean judgement times at 5 frequency levels 
under two response instructions in seconds 


Frequency level 
| on 
Response category I H IO IV y 
Which lower 0-645 0-626 0-644, 0-788 0-881 
Which higher 0-848 0-717 0-752 0:787 0-893 


0-90 





—— Choose lower 
— — -Choose higher 


_~ 0:80 
g 
a 
E 
A 
5 
& 
bo 
as 
5 

0-70 

0-60 

Low 2 3 4 High 
Frequency levels 


Fig. 3. Pilot. Mean judgement times of 6 tone pairs presented binaurally. 


tone being quicker for the discrimination of high frequencies and the choice of the 
lower being quicker for low frequencies. The results are exhibited in Table 1 and Fig. 3. 

The 5 frequency levels have been placed at equal intervals along the abscissa as 
. these frequencies are approximately equidistant along the mel scale of subjective 
pitch (Stevens & Volkmann, 1940). 

Despite the difficulties mentioned above there is a marked disparity in response 
latencies at the low pitch levels, an average response of ‘which lower’ being 23-5 % 
quicker than that for the choice of ‘which higher’ for the lowest pair. At levels I 
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and IIT the response of ‘lower’ is quicker by 12-7 and 14-4 %, respectively, while 
differences at the two highest levels are minimal. This ‘funnel effect’ is similar to 
that found in the earlier studies of brightness discrimination, particularly Expt. I of 
the previous paper, in which three intensity levels were used, all brighter than the 
background. However, in view of the subjects’ difficulty with the task a modification 
of the experimental procedure was obviously required. 


. Expurient AIT 
Design 

The design and apparatus of the main experiment on pitch discrimination were the same as 
those used in the pilot, except for the following changes: 

(1) The highest pitch level (7000 c.p.s.) was discarded, the other 4 frequency levels and dis- 
crimination differences being kept unchanged. 

(2) The tones were delivered through the headphones monaurally, the two individual tones of 
any discrimination pair being delivered in succession to alternate ears. The tone durations and 
the interval between the members of a pair were kept at 0-5 sec. 

(3) Within each response instruction block of presentations in the counterbalanced design 
(HLLH and LHAL) the following factors were randomized; (a) the first tone being delivered to 
the left or right ear: (b) the first tone being higher or lower than the second: (c) the occurrence 
of a pair of tones at one of the 4 frequency levels. 

(4) Each subject received 64 presentations, 8 judgements being made at each of the four 
pitch levels under each of the two response instruction conditions. 


Procedure 

Following a warning light the subject received through the headphones a pair of successive 
tones differing in pitch. One tone was delivered to the left ear and the other to the right, which 
ear received the first tone being randomized. The subject was required either to judge which of 
the pair was higher or to judge which was lower in pitch, the response instruction varying in 
accordance with the counterbalanced design. He was required to respond as quickly as possible 
by pressing that member of a pair of response keys which was on the same side as the appropriate 
higher or lower tone. The response latency, measured from the onset of the second stimulus, was 
recorded. 
Subjects 

Another group of 6 male and 6 female undergraduate students were used, distributed evenly by 
sex in the two counterbalanced groups. 


Results 

For each pitch level the judgement times under the two response conditions are 
comparable in Table 2 and Fig. 4. 

Under the new conditions the full ‘cross-over’ effect was obtained, judgements of 
‘which lower’ being quicker for the two lower discriminations, and judgements of 
‘which higher’ being quicker for the two higher discriminations. To assess the extent 
of this difference, judgement times for the two extreme pitch levels were compared. 
Under the response instruction of ‘lower’ for each subject the mean judgement time 
for stimulus IV was subtracted from his mean for stimulus I, and a similar difference 
of the means calculated for a response of ‘higher’. The difference between these 
differences was then calculated, and the sign of this difference was found to be in the 
direction of our hypothesis for 11 out of the 12 subjects. A test for correlated means 
gave at of 3-7, significant at the 0-005 level with a 1 tail prediction. The subjects were 
therefore relatively quicker at choosing the higher of an extremely high pair of tones, 
and relatively quicker at choosing the lower of an extremely low pair. 
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It should be borne in mind that the slopes of the lines representing the times of the 
two kinds of judgements in Fig. 4 are partly determined by the relative difficulty of 
the four discriminations used. The frequency difference presented at one level could, 
for a given subject, be more easily detected than the difference at another frequency 


Table 2. Experiment II. Mean judgement times in seconds at 4 frequency levels 


under two response fluctuations 
Response category I O I IV 
Which lower 0-608 0-612 0-650 0-716 
Which higher 0-733 0-654 0-566 0-635 


0-80 
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Fig. 4. Expt. AIT. Mean judgement times of 4 tone pairs 
with comparison pairs presented to alternate ears. 


level, and for different subjects there would be variations in the relative ease of the 
four discriminations. The movement of one curve relative to the other, however, and 
the point of intersection should be determined only by the ‘cross-over’ effect. 


Series effects 


An examination of the overall means (Table 2) shows that the cross-over point 
lies between the second and third pitch levels. A ¢ test for correlated means was 
applied to the mean response times for these two middle stimuli under the two 
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instruction conditions. Again the signs of the difference between the differences was 
in the direction of the hypothesis for all but 1 of the 12 subjects. A t of 3-12 was 
obtained, giving a 1 tail significance at the 0-003 level. At the two intermediate 
frequency levels, then, subjects are also quicker at choosing the higher of a relatively 
high pair of tones, and the lower of a relatively low pair. 

Of the three expectations considered in the introduction, the first can be dis- 
missed. Stimuli lying within a series are affected by the ‘cross-over’ phenomenon. 
An immediate examination of the means, however, does not enable a discrimination 
to be made between the second and third suggestions. In moving up the scale from 
the lowest pitch level the effect appears to be graded. Thus a response of ‘lower’ to 
stimuli I was on the average 17-1% quicker than a response of ‘higher’, while to 
stimuli IT a response of ‘lower’ was only 6-9% quicker. Moving down from the 
fourth pitch level, however, an all-or-none effect is suggested. A response of ‘higher’ 
was quicker by 11-3% for stimuli IV, and by 12-9% for the lower stimuli TT. 
Further support for the all-or-none suggestion is furnished by the high level of 
significance found on comparing the ‘difference between the differences’ for pitch 
levels IT and ITI, a significance level as high as that found on comparing pitch I with 
pitch IV. , 

To assess the extent to which the effect is graded, for each subject the difference in 
mean latency under the two response conditions was calculated for the 4 pitch levels. 
The four differences found for each subject were then placed in size order: according 
to the ‘graded’ hypothesis, the rank order of the differences should coincide with the 
stimulus order. A ‘tau’ coefficient was calculated for each subject, a tau of +1-0 
showing a perfectly consistent rank order across the stimuli levels, and a tau of zero 
showing complete inconsistency. Seven subjects were found to have a tau of +1, 
1 subject had a tau of 0-67, 3 of 0-33 and 1 subject a tau of zero. No subject had a 
negative tau. This examination of the change of the individual means across the 
stimulus scale provides strong support for a graded effect. The theoretical significance 
of this will be discussed later. 


Practice effects 

During the course of an experimental session a subject’s reaction time tends to 
diminish. To prevent this having any systematic effect on the results two counter- 
balanced groups were used, an HLLH group starting and finishing with blocks of 
16 responses of ‘which higher’ and an LHHL group starting with 16 responses of 
‘which lower’. Figs. 5 and 6 show, for each counterbalanced group, the mean judge- 
ment times across the 4 pitch levels for each response block, these blocks being 
arranged along the abscissa in time order. 

In both figures, the general trend over the four curves from top left to bottom 
right shows the overall speeding up in judgement times. Consider for the HLLH 
group (Fig. 5) the latencies for the extreme pitch levels. With their first block of 
‘which higher’ responses subjects are relatively slow, but are quicker in discrimina- 
ting at the highest pitch level than at the lowest. As they moved through the middle 
blocks of ‘which lower’ responses, reaction times decreased, but much more markedly 
for the lowest stimulus. For the final block of H responses this relative movement is 
again reversed, level IV once more proving the quickest discrimination. It can thus 
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be seen that, despite practice effects, the ‘cross-over’ phenomenon is operating 
uniformly in each block of responses. Similar results are found for the intermediate 
frequency levels in the HLLH graph, and the four frequency levels in the LHHL 
graph. 

0-90 
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Judgement time (sec.) 


0-50 
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Fig. 5. Practice effecta, 1. Mean judgement times at each frequency level for blocks of ‘which 

higher’ and ‘which lower’ responses in series order. 

Variations in the curves caused by differences in the relative ease of the four dis- 
criminations should be discounted. Such variations would cause a movement of a 
whole curve representing the results for a given frequency level up or down the 
ordinate scale. Thus the absence of any intersection of the curves on the response 
order graphs is not evidence against the ‘cross-over’ effect. This effect is seen in the 
opposing direction of the movements of high and low frequency curves when pro- 
gressing along the abscissa from H to L or from L to H response conditions. 


Stimulus order effects 


On each presentation the subject heard two stimuli, differing in pitch, and 
separated by a short interval. He was required, on different occasions, to choose the 
higher or the lower. On half the presentations the stimulus chosen was the first of the 
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pair, and on half the second. To see whether the cross-over effect was influenced by 
this temporal ordering of the stimuli the results were analysed for the cases when the 
stimulus tone corresponding to a correct judgement was the first tone and then 
separately for when it was the second tone that matched the required judgement. 
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Fig. 6. Practice effects, 2. Mean judgement times at each frequency level for 
blocks of ‘which lower’ and ‘which higher’ responses in series order. 


Fig. 7 shows the influence of stimulus order on the cross-over effect to be striking 
and consistent. At every frequency level and for both response conditions the cross- 
over is markedly exaggerated when it is the second stimulus that matches the correct 
judgement. When the first stimulus is chosen the cross-over is reduced, and for the 
highest frequency level is reversed. Thus in this type of sequential judgement, with 
the stimuli separated in time, four different factors appear to interact and jointly 
affect the speed of judgement: (1) the response instruction; (2) The relative magni- 
tude of the stimuli; (3) the direction of the change of pitch moving from the first to 
the second stimulus; (4) whether the stimulus responded to is the first of the pair 
or the second, For example with a response set to choose the lower tone and on the 
presentation of a low initial stimulus, when this is followed by an even lower compari- 
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gon stimulus an extremely short latency is achieved. The term response congruity 
seems apt for the description of this relationship between the stimuli forming the 
pair to be discriminated and the nature of the response required. However, an 
examination of the various combinations of response congruity and the other factors 
did not reveal any simple rules that will consistently cover all the findings and help 
to elucidate the judgemental processes involved. 
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Fig. 7. Tone order effect. Mean judgement times at each frequency level for each response set 
when the tone responded to was first or second of comparison pair. 


Discussion 


It has been demonstrated that the speed of pitch judgements is affected by an 
interaction between the response the subject is using and the frequency of the 
vibrations of the stimulus. The previous paper reported a similar ‘cross-over’ effect 
for brightness discrimination, and discusses the theoretical implications involved. 
Two explanations seem equally feasible. One might suppose that, for the slower 
stimulus response conditions, judgements are initially made in terms of the response 
category compatible with the general stimulus level, and are then translated into the 
mode of judgement demanded by the instructions. Thus low frequency tones will 
induce in the subject a tendency to judge in terms of lowness, necessitating a sub- 
sequent reversal of the terms of their discrimination on occasions where they have 
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been told to choose which is the higher. The time taken by this reversal will therefore 
have to be added to the basic judgement for all the incompatible stimulus-response 
categories. 

This explanation could be developed from a model of choice behaviour outlined 
elsewhere (Audley, 1960). Underlying the process of selecting from among a number 
of alternatives there is pictured a system generating covert responses representing 
these possible choices. The conflict between covert responses is terminated by the 
occurrence of an uninterrupted sequence of a certain number of covert responses 
representing a given alternative, which is then overtly chosen. An overt response is 
therefore likely to occur quickly the more rapidly these implicit response tendencies 
are generated. Now when a series of stimuli varying along a dimension is presented 
to a subject and the subject is instructed to adjudge these stimuli in categories of 
response relevant to this dimension, it is assumed that the magnitude of the stimulus 
will affect the rate at which the implicit responses are generated. In pitch dimension, 
the occurrence of a high tone will lead to a rapid rate of generation of implicit ‘high’ 
responses, and a slow rate of ‘low’ ones, the opposite state of affairs resulting from the 
occurrence of a low tone. However, there is an alternative to the assumption that the 
dominant response system is used and that the subject then translates the result of 
the judgement into the terms dictated by the experimenter. It could be that the 
subject chooses on the basis of the covert response system corresponding to the 
experimenter’s instruction. 

It follows that when two high tones are presented from which the subject is required 
to select the higher then the judgement time will be short, as the system will be 
generating implicit ‘high’ responses at a rapid rate. The selection of the lower of two 
high tones will tend to be slower, as the choice will be governed by a less rapid 
implicit response system. 

If the nature of the cross-over effect for stimulus levels intermediate in a series 
could be discovered it was felt that this might help to elucidate the mechanisms 
involved. The results obtained with 4 pitch levels suggest that the cross-over is 
graded over the middle stimuli, a choice of ‘which higher’ being increasingly facili- 
tated as the pitch level moves higher up the series. At first sight this might appear 
to support the notion of an underlying graded effeot to argue against the response 
translation hypothesis. 

A similar conclusion, however, could still be arrived at by a slight modification of 
this viewpoint. In introducing the idea it was assumed that, on receiving a pair of 
high tones, the subject was induced to choose the higher, and when required to 
respond in terms of ‘which lower’, a time lag resulted because the mode of judgement 
had to be reversed. Over a range of stimuli this would seem to suggest an all-or-none 
effect. But it would seem more likely that the operation of this mechanism would be 
probabilistic in nature. The higher the frequency of vibration, the more probable will 
it be that the initial response of ‘which higher’ will be invoked, though for only 
moderately high frequencies a number of initial ‘lower’ responses will also occur, 
this proportion increasing as the pitch series is descended. Thus for stimulus 2, under 
the response instruction of ‘which lower’ a smaller proportion of judgements will 
have to be translated than judgements of stimulus 3 under the same instruction, 
though a larger proportion than for stimulus 1. Again a graded cross-over effect 
would be predicted. However, if this is the situation, then the variability of response 
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times for any given response should be grester for the two intermediate tones.* 
This would occur because in the middle of the pitch series the subject will use both 
response sets about equally often and hence will have an extreme mixture of fast and 
slow times. Using the range as a rough measure of variability, then going from the 
lowest to the highest pitch, the average ranges for observations within a given re- 
sponse instruction are 0-30, 0-43, 0-29 and 0-39 secs. This casts some doubt on the 
translation hypothesis. 

Without a great deal of elaboration it is not possible to relate the results of the 
present study to earlier ones concerned with contextual effects in psychophysical 
situations. One major difficulty is that the work reported here used time measures 
in an almost error-free situation whereas the earlier experimente studied changes in 
the frequency with which different response categories are used. Nevertheless, it is 
worth noting that the cross-over effect resembles the phenomenon of ‘central 
tendency’. Response errors leading to ‘central tendency’ result from too many 
judgements of ‘lower’ to a low pair of stimuli, and too many judgements of ‘higher’ 
to a high pair of stimuli. Using the method of constant stimuli, such central tendency 
errors have been reported for judgements of pitch (Wolfe, 1886; Wada, 1932; 
Koester & Schoenfeld, 1946), for judgements of brightness (Lewis, 1909), of loudness 
(Needham, 1935), and lifted weights (Woodrow, 1933). 
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CONSTANT ERRORS IN WEIGHT JUDGEMENTS 
AS A FUNCTION OF THE SIZE OF THE 
DIFFERENTIAL THRESHOLD 


By HELEN E. ROSS 
Psychological Laboratory, University of Cambridge 


Constant errors in psychophysical procedures are known to increase in magnitude with the 
intensity of the standard, and with the temporal or spatial separation of the standard and 
comparison stimuli. It is often assumed that this is due to increasing ‘adaptation’ of the effec- 
tive standard. It is argued here that the inorease is due to a statistical artifact, since the 
measures of constant error and of differential threshold normally used are not independent, so 
that any factor which increases the difficulty of discrimination will increase the magnitude of 
the constant error. 

It is shown that for differential thresholds ranging from 1 to 25 g. the absolute size of the 
constant error increases with the size of the threshold, but the direction of the error is variable 
and remains unexplained. 


I. Iyrropvotion 


In psychophysical experiments it is often found that a difference arises between the 
‘point of subjective equality’ (that stimulus which is judged equal to the standard) 
and the physical value of the standard. This difference is called the ‘constant error’ 
(CE). CE’s most frequently arise in comparison methods, when the standard is 
distinguishable from the comparison stimulus because it is always presented first 
(or second), or on the left (or right). With temporal separation the CE is usually called 
the ‘time error’ and with spatial separation the ‘space error’. 

The present investigation was undertaken as a result of a previous experiment by 
Ross & Gregory (1964) in which it was shown that the size-weight illusion influenced 
the differential threshold (DL) : when the physical weight was kept constant apparently 
heavy weights gave rise to higher DL’s than apparently light weights. In this experi- 
ment the Method of Constant Stimuli was used, with a standard of 200 g., and the 
comparison weights were lifted either simultaneously or before or after the standard. 
It was also observed that larger CE’s were associated with the apparently heavier 
weights, and that there was a correlation between the DL and the absolute size of 
CE. (The modulus sign, [CE], will be used to indicate that only the size and not the 
direction of CE is being considered.) This correlation is to be expected since the 
measures of CE and DL normally used are not statistically independent. However, 
some authors have considered the CE to be an independent variable due to some kind 
of adaptation, and if this were so the adaptation might affect the DL and thus give 
rise to a correlation between |CE| and DL apart from the statistical artifact. 

Kohler (1923) suggested that the ‘time error’ was due to a ‘fading trace’ left by the 
first stimulus with which the second stimulus was compared and overestimated. 
However, explanations based on ‘fading’ assume that the trace does not merely 
become disturbed with time, but represents a signal of lower intensity : they therefore 
fail to explain the fact that the direction of the error is sometimes to underestimate 
the second weight (Woodrow, 1933). Moreover, time errors also occur in judgements 
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of quality (as opposed to quantity or intensity) where ‘fading’ could not apply. For 
example, Koester & Schoenfeld (1946) found time errors in pitch discrimination. 

These authors unfortunately give no data on the effect of the time interval upon 
the DL, so we cannot be certain that they were increasing together. However, 
Piaget & Lambercier (1943) include a measure of the DL in their work on the ‘space 
error’ in the comparison of lines: in this case the DL increases with the spatial 
separation of the lines, and adequately accounts for the increase in the CE. 

According to Weber’s Law the DL increases with the intensity of the standard, 
and there is considerable evidence showing that the size of the CE also increases. 
It is usually found that comparison stimuli are overestimated in relation to intense 
standards and underestimated in relation to weak ones, but that the absolute size of 
the error increases with the intensity of the standard. Hollingworth (1910) proposed 
the theory of the ‘central tendency of the standard’ to explain both the size and the 
direction of the CE: he supposed that the value of the standard in some way gravi- 
tated towards the mean of the series under consideration, with the result that there 
was no CE with standards at the mean but large CE’s in opposite directions with 
standards at the extremes of the series. It is not well established that there are large 
errors of underestimation at low intensities, though overestimation at high intensities 
has been shown in several modalities: for example, by Hollingworth (1910) for 
judgements of length, Woodrow (1933) for weight, and Needham (1935) for loudness. 
The errors are normally asymmetrical, with considerably more overestimation than 
underestimation, so Woodrow suggested that in addition to ‘central tendency’ there 
was a continual tendency for the value of the standard to sink with time. Helson 
(1947) proposed a similar but more complex ‘adaptation level’ theory, in which the 
value of the effective standard gravitated towards a weighted geometric mean of the 
series, with a negative constant added for the ‘time error’. These theories are un- 
satisfactory because they assume the occurrence of a negative ‘time error’ of constant 
size without proposing any method of measuring it independently of ‘central 
tendency’, or allowing for the correlation between the DL and the magnitude of any 
measure of constant error. 

It seems advisable to treat the direction and the magnitude of the CE as two 
separate questions. Most of the ‘central tendency’ data are presented as group means. 
taking the direction of error into account; since individual subjects vary in the 
direction of their error, the underlying Weber relationship is often disguised, especially 
with weak standards when subjects may change from overestimation to underestima- 
tion. The only data inconsistent with Weber’s Law were those of Needham (1935) 
on loudness discrimination, where individuals gave increasingly large CH’s at low 
intensities. However, we cannot be certain that this result conflicts with Weber’s Law, 
since no data on the DL were included, and an unstable measure of CE was used. 
This measure was D %, which is found by taking the difference between the number 
of judgements ‘heavier’ and ‘lighter’, divided by the total number of judgements 
and expressed as a percentage. Since ‘equal’ judgements are allowed, the size of 
D% will vary inversely with the number of such judgements. in addition to increasing 
with the DL. 

Since it was not clear from the existing data whether the CE was proportional to 
the standard at low intensities it was decided to perform an experiment on weight. 
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discrimination similar to the previous experiment of Ross & Gregory but using 
much lighter weights. Only one time order was used, as this was not intended asa 
study of all the different variables which might affect the direction and size of the 
error. 


II. METHOD 


Hightsubjects were used. Seven were undergraduates and graduates of both sexes, aged between 
19 and 29 years; one was a boy of 13. 

Three sets of weights were used, each set consisting of one standard and nine comparison 
weights. The weights were made from tins containing lead shot and candle wax, and fitted with 
wire loops on the lids with which to lift them. All the tins were painted black. One set was made 
from Nescafé tins 3 in. high by 3 in. diameter, one from Kodak film tins 1} in. by 1}in., and one 
from Ferrania film tins 2} in. by } in. The smallest tins (Ferrania) ranged from 6 to 14g. in 1 g. 
intervals, with a standard of 10 g. equal to the middle weight. The medium-sized (Kodak) and 
large-sized (Nescafé) tins both ranged from 66 to 85 g. in 2-5 g. intervals, with a standard of 
75 g. The only difference between these two sets of weights was size, with the effect that the 
smaller set felt heavier (size-weight illusion). The purpose of this was to attempt to obtain 
results at a lower intensity comparable to the previous results of Ross & Gregory. In that 
experiment the size-weight illusion was shown to influence the DL and OE, and in this experi- 
ment it was hoped to discover whether the same effect occurred at low intensities. 

The subject and the experimenter were seated at a table with a screen between them. Each 
subject was tested on all three sets of weights, the order of sets being varied for different sub- 
jecta, but the same procedure used for each set. The subject was instructed to use his preferred 
hand throughout the experiment, and to lift first the standard and then the comparison weight. 
The comparison weighta were hidden behind the screen, and were presented to the subject in a 
predetermined random order, each weight appearing ten times. The subject lifted the weights 
up and down smartly by the loop once, and then said whether he thought the comparison weight 
was heavier or lighter than the standard. ‘Equal’ judgemente were not allowed; if uncertain 
the subject had to guess. 


IO. Rusvrts 


The standard deviation (SD) and constant error (CE) for each subject and each set 
of weights were calculated according to the method of averaged z-scores, as described 
by Woodworth & Schlosberg (1955, p. 205). In this method the probability is cal- 
culated of judging each comparison weight heavier than the standard, and each 
probability score is transformed into a z-score (normal deviate score). It is assumed 
that the z-scores are linearly related to the weight of the stimulus, and a straight line 
is fitted through two points which are found by averaging the z-scores for the lighter 
half and the heavier half of the comparison weights separately. The SD is a measure 
of the slope of this line, and is found by calculating the number of grams on the x-axis 
corresponding to one standard deviation on the y-axis. The CE is given by the dif- 
ference between the weight of the standard and the weight of the comparison stimulus 
judged heavier on 50% of the trials. The response bias (RB), or the degree of over- 
estimation or underestimation of the standard, was also calculated. This measure is 
given by the probability of judging the comparison weight as heavier when it is equal 
to the standard, subtracting 0-5. Thus CE and RB are functionally related variables, 
since CE is the intercept on the z-axis and RB the intercept on the y-axis of the same 
response curve at p = 50 and x = A (standard) respectively. Fig. 1 shows typical 
response curves for subjects with little error and with positive and negative errors. 
The y-axis here shows probability scores in place of the corresponding z-scores, but 
80 spaced as to give the same straight-line transformation for the response curves. 
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As a measure of correlation Kendall’s r was calculated for each condition separately 
between SD and the absolute size of CE and RB (|CE], |RB]). The correlations are 
shown in Table 1. In every condition there was, as expected, a strong correlation 

ve Overestimator | 
0-95 (negative CE) No bias 





65 70 75 80 85 
Weight of comparison stimulus (g.) 


Fig. 1. Typical response curves for three subjecta using the large tins and a standard of 75 g. 
Probability graph paper is used, so that if the response distributions are normal they should 
be fitted by straight lines. 


Table 1. The Kendall rank correlation coefficient between SD, |CH| and |RB| 
under different conditions 


(The correlation between |CE| and [RB] is always significant (P < 0-001 two-tail test), bub the 
correlation between 8D and [OE] or |RB| is never significant.) 


Weight 
of : 
standard No. of SD and 8D and [0E] and 
Condition Weights (g-) subjects [CE] |RB| [RBI 
Standard first Small 200 16 0-167 0-017 0-834 
Standard first Large 200 16 0-050 — 0-017 0-860 
Comparison first Small 200 16 0:227 —0:113 0:700 
Comparison first Large 200 16 0-133 — 0-017 0-683 
Simultaneous Small 200 20 —0-100 — 0-116 0-759 
Simultaneous Large 200 20 0-290 0-147 0-854 
Standard first Small 75 8 0-097 0-082 0:387 
Standard. first Large 75 8 0-097 0-0 0-358 
Standard first Very Small 10 8 0-161 0-129 0-404 


between |CE| and |RB| (P < 0-001); but the correlation between |CE| and SD was 
never significant, and that between SD and |RB| was even smaller and in some cases 
negative. However, when there is a sufficiently large variation in SD the correlation 
between SD and |CE| becomes significant. This is shown graphically in Fig. 2, where 
the results for individual subjects are shown from all the experiments in which. the 
standard was lifted first. The variation in the ranges of weights used produces a 
large variation in SD, and the correlation is significant at the 1% level on a graphical 
test of monotonic association (Quenouille, 1959, no. 28). The same results are shown 
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in Fig. 3, except that |RB| is used instead of |CE|. A similar trend is present as in 
Fig. 2, but the correlation just fails to be significant at the 5 % level on the same test. 

Since |[RB| is less affected by SD than is |CE] it is used in Fig. 4 to show the distri- 
butions of errors obtained under different conditions. The first three pairs of histo- 
grams are derived from the data of the previous experiment, and the last three 
histograms from this experiment. The sign of RB is the opposite of that of CE: thus 
overestimators have a positive RB but negative CE, and vice versa. The medium SD 
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Fig. 2. Scatter diagram showing a correlation between SD and |CE|. The data 
are taken from all the conditions in which the standard was lifted first. 
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for each group is shown, and it can be seen that in the previous experiment there are 
both larger SD’s and larger RB’s than in the present experiment. There are also 
changes in the direction of RB under different conditions. In general there is over- 
estimation with the standard lifted first, underestimation with the comparison 
stimulus lifted first, and slight overestimation with simultaneous lifting. There is also 
a tendency for the size-weight illusion to affect the direction of the error: when the 


Small weights, standard first Large weights, standard first 
5N=16 Median SD=138 g, 5 N=16_ Median SD=11-9 g. 
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Fig. 4. Histograms showing distributions of positive and negative response biases obtained 
under different conditions. The first six are from the previous experiment, the last three from 
this. 


small (Kodak) tins are compared with the large (Nescafé) tins it can be seen that more 
subjects show errors in the predominant direction, producing a shift in the means of 
the distributions. This difference only reached a significant level in the previous 
experiment in the case where the standard was lifted first (P = 0-01, Wilcoxon test). 
In the present experiment no significant difference in either SD or CE was found 
between these two sizes of tins, perhaps because too few subjects were used. 
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IV. Disoussion 


The method of averaged z-scores may result in slightly inaccurate estimates of SD 
and CE when the CE is large, since the method is based on the assumption that the 
responses form a normal cumulative probability curve, with the point of subjective 
equality (PSE) in the centre. For large CE’s the PSE is not central, and the distri- 
butions do not appear to be normal. The inacouracy of this method is small compared 
with the observed correlation between |CE| and SD, but it suggests that the assump- 
tion of normality should not be made in calculating the results. Thurstone (1928) 
suggested that in view of Weber’s Law the response distributions should be plotted 
on a logarithmic scale. This has little effect over the small range of weights used in 
these experiments. Moreover, this would only account for positive CE’s, whereas 
CE’s can occur in either direction producing response curves which are symmetrically 
skewed : overestimators produce curves which rise more steeply over the heavier than 
the lighter weights, and the converse is true for underestimators (see Fig. 1). 

Regardless of the question of the most suitable method of calculating the constant 
error and differential threshold, the pattern of results is fairly clear: |CE| is a function 
of both |RB| and SD, and in any set of data it correlates most highly with the 
factor showing the larger fluctuations. In these experiments SD was varied by using 
different subjects, weights, sizes of tin and methods of presentation. In any one 
condition the variation in SD among different subjects was not great enough to give 
rise to a significant correlation, but when the intensity of the weights was also varied 
the correlation became significant. |RB| is not significantly correlated with SD, 
though with large variations in SD it shows a small positive correlation due to the 
non-independence of the measures. In future investigations of the factors affecting 
the size of the constant error it would be advisable to use |RB| as a measure, and to 
reduce variation in SD as far as possible. 

Changes in the direction of CE are much harder to explain than changes in size. 
The direction is known to be influenced by the temporal or spatial order of stimuli, 
the size of the temporal or spatial interval, the intensity of the standard, and by 
practice (Needham, 1934). The CE is notoriously unstable, and can be affected by 
the form of question and response (Brown, 1910). In the present experiment there 
was a change to more positive CE’s with the larger (and apparently lighter) Nescafé 
tins as opposed to the Kodak tins, but this trend was not continued with the small 
and very light Ferrania tins. This does not necessarily contradict Woodrow’s results, 
as he obtained positive errors for light standards only when the weight of the standard 
was varied throughout the experiment instead of being kept constant for each series. 
Moreover, he used the same size of tin for all the weights, which would enhance the 
lightness of the light weights (size-weight illusion). Perhaps some kind of ‘contrast’ 
is necessary (whether due to the size-weight illusion or to other weights in the series) 
before positive errors are obtained with the standard presented first. 

Explanations in terms of peripheral adaptation (e.g. Helson, 1948) hardly seem 
appropriate, since CE’s occur in such a variety of modalities and conditions of pre- 
sentation that it is difficult to postulate suitable adaptation mechanisms for all of 
these (e.g. the simultaneous presentation of lines of different lengths). Whether 
adaptation is thought to be peripheral or central it is implied that the CE is an 
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independent variable due to some perceptual change. If this were the case there should 
be a negative correlation between SD and |RB], since the PSE is regarded as fixed, 
and a flatter slope of the response curve must make a smaller intercept on the y-axis, 
and thus a smaller |RB|. The results do not support this conclusion, but suggest 
instead that |CE| is a function of |RB|, with SD acting as a scaling factor: we should 
regard |RB| as fixed, so that a flatter slope of the response curve will make a larger 
intercept on the z-axis, and thus a larger |CE]|. 

It has been pointed out by Irwin (1958) and Luce (1959, pp. 30-4) that subjects 
may show a preference for one response which is unrelated to the ability to discri- 
minate or solve problems. A response bias of this sort might be considered similar to 
the gambling strategy described by Bruner, Goodnow & Austin (1956), when subjects 
were asked to sort different pictures of aeroplanes into two categories. With no 
knowledge of results they tended to pick on an irrelevant cue and use it persistently 
with little regard for the outcome; while with some knowledge of results they made 
an effort to categorize correctly, and tended to guess in the proportion in which they 
thought the two categories were occurring. Psychophysical tasks are similar in that 
they demand categorization with incomplete knowledge of results. This suggests 
that CE’s might represent a form of gambling in favour of one response when un- 
certain: the gamble could be completely haphazard or it could be in favour of the 
category believed to be more frequent or more desirable. CE’s do not seem to be 
haphazard since there is some regularity in their direction; nor do most subjects 
believe that the categories are unequally distributed—indeed, they are frequently 
disturbed by the apparent inequality introduced by their CE’s; nor is there any 
obvious reason why one category should be regarded as more desirable. Possibly 
one response is favoured by verbal conditioning: we say ‘heavier or lighter’ ‘louder 
or softer’ rather than the other way round, and this may produce a preference for the 
first response (R. J. Audley, personal communication, 1962). Unfortunately this 
provides no explanation for errors in the reverse direction. 

Explanations in terms of response bias assume that the subject is guessing rather 
than discriminating. In the statistical decision theory of Tanner & Swets (1954) it is 
assumed that there is almost no limit to the subject’s ability to discriminate between 
stimuli of different intensities, but that the perceived intensity of a given stimulus is 
variable. The subject’s task is to decide whether a given perceived intensity is more 
likely to have arisen from one or another physical stimulus. In making this decision 
he is influenced not only by the relative probabilities involved but by the different 
rewards and penalties for success or failure in either decision. In view of these he 
adopts a ‘criterion’ or ‘cut-off point’ for sorting the perceived stimuli into two 
categories. In the case of differential thresholds the standard is given as the criterion, 
and there seems to be no reason why CE’s should arise unless the rewards and penalties 
in the two categories are sufficiently unequal to make the subject adopt some other 
criterion. As already stated, it is difficult to see why this should be so. However, 
experiments in which the probabilities and values were deliberately altered might 
reveal how far these factors influence CE’s. 

Decision theory is probably too precise in supposing that subjects are always 
discriminating rather than guessing. Senders & Sowards (1952) found that subjects 
tended to respond in short repetitive runs rather than random sequences. This 
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suggests that they are not always maintaining a consistent decision rule, since each 
response is partly determined by the previous responses. Luce (1963) quotes evidence 
in favour of a discrimination threshold and suggests a threshold model incorporating 
response biases. In practice it is very difficult to distinguish between guessing and 
discriminating at threshold level, though there is a theoretical difference. Analysis 
of response sequences may reveal more about the nature of response biases than can 
be found from cumulative response distributions. 


This work was carried out while supported by the U.S.A.F. European Office of 
Aerospace Research, Grant No. A.F. EOAR 63-93. I am grateful to Mr R.L. 
Gregory, Miss Violet Cane and Mr D. R. J. Laming for much valuable discussion and 
advice, and to Prof. O. L. Zangwill for providing facilities. 
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CUES THAT ELICIT ANALYTIC-DEDUCTIVE METHODS 
IN CONCEPT ATTAINMENT* 


By WAYNE A. WICKELGREN 
Massachusetts Institute of Technology 


In inference concept attainment some subjects draw conclusions about concepts (global- 
hypothesis method) and some subjects draw conclusions about the relevance or irrelevance of 
dimensions (analytic-deductive method). Experiments were performed to determine whether 
the presence or absence of certain cues accompanying inference concept attainment problems 
would affect the incidence of analytic-deductive methods in these problems. Two such cues 
were identified. One effective cue was a series of three ‘informational-analysis’ questions which 
asked the subject what information he hed, whether he had enough information to guess the 
concept, and, if not, what information he needed. The other effective cue was the introduction of 
multiple-choice answers using only analytic-deductive terms like ‘relevant’ and ‘irrelevant’, 
but permitting both global-hypothesis conclusions and analytic-deductive conclusions to be 
drawn using these terms. Both of the oues that elicited analytic-deductive conclusions to 
inference problems produced positive transfer to a selection concept attainment problem in 
which totally different responses were required. 


I. INTRODUOTION 


In an inference concept attainment problem subjects are given some examples and 
perhaps some non-examples of a concept. From this information they may be asked 
to determine the concept or to draw whatever conclusions they can about the 
concept. In a selection concept attainment problem, subjects are usually given one 
example of a concept. They are then permitted to select other instances and ask 
whether these instances are examples or non-examples. In this way they are to 
determine the concept as soon as possible. 

The present experiment is concerned only with concepts that are conjunctive in 
form. The term ‘conjunctive concept’ will be used to refer to both simple and and 
concepts. Examples of a simple concept must meet one requirement (for example, 
red colour). Examples of an and concept must meet two or more requirements (for 
example, red colour and square shape). Subjects are instructed to assume that all 
concepts are conjunctive in form. 

The instances in the present experiment are always six-place numbers. The 
dimensions of an instance are the six places of the number, and there are ten possible 
values for each dimension. Subjects are told what the dimensions and values are. 

When the dimensions of the instances and the form of the concept are known, there 
are several possible methods for solving concept attainment problems. The methods 
can be categorized in two principal ways. First, does the method attack the problem 
as a whole (global method) or break up the problem into subproblems (analytic 
method)? A global approach to a concept attainment problem means trying to 
determine the concept. An analytic approach to a concept attainment problem 
means trying to determine the relevance or irrelevance of dimensions. Secondly, does 


* Based on a thesis submitted in partial fulfilment of the requirements for the Ph.D. degree from the 
University of California, Berkeley. The research was facilitated by a grant from the Carnegie Corporation 
of New York to Richard 8. Crutchfield at the Institute of Personality Assessment and Research, Univer- 
sity of California, Berkeley. 
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the method involve formulating hypotheses that are consistent with the information, 
but not logically implied by the information (hypothesis method) or does the method 
involve only logical deductions from the information (deductive method)? This 
analytic scheme yields four types of problem solving methods for concept attainment: 
global-hypothesis, global-deductive, analytic-hypothesis, and analytic-deductive 
methods. 

These four types of methods are slightly different from the concept attainment 
strategies suggested by Bruner, Goodnow & Austin (1956), but the relationship is 
close. These authors suggested two types of strategies for inference concept attain- 
ment problems: wholist and partist strategies. As Bruner e al. defined these 
strategies, both of them would be global-hypothesis methods since they both involve 
formulating hypotheses about the entire concept. These two strategies for inference 
concept attainment are clearly inadequate because they do not include any strategy 
that determines relevant dimensions from the information. Even in an experiment 
where subjects were forced to formulate hypotheses about the concept on each trial, 
Bruner et al. reported only a little better than 50 % adherence to the rules of the 
strategy a subject was classified as using. 

Bruner et al. suggested four strategies for selection concept attainment problems: 
simultaneous scanning, successive scanning, conservative focusing, and focus gambling. 
Simultaneous scanning is a global-deductive method: (1) because information is used 
to eliminate concepts, not to determine the relevance of dimensions, and (2) because 
only logical deductions are made from the information. Successive scanning is & 
global-hypothesis method because information is used to generate and test hypo- 
theses about the concept that are consistent with the information, but not implied 
by it. Conservative focusing and focus gambling are both analytic-deductive methods 
because information is used to make deductions about the relevance or irrelevance of 
dimensions. If a subject formulates hypotheses about the relevance or irrelevance of 
particular dimensions (these hypotheses being consistent with the information, but 
not implied by it), then the subject is using an analytic-bypothesis method. 

Bruner ef al. report no use of global-deductive methods or analytio-hypothesis 
methods in their experiments on concept attainment. Subjects used only global- 
hypothesis methods or analytic-deductive methods. Very little is known about the 
variables that determine the relative frequency of global-hypothesis methods as 
against analytic-deductive methods in concept attainment problems. For selection 
problems Bruner et al. report that presenting all possible instances in a regular array 
(adjacent instances differing in one or a few dimensions only) produces more use of 
analytic-deductive methods than does presenting the instances in a random array. 
Bruner e al. report also that abstract materials (geometric figures with different 
colour, shape, number of figures, etc.) produce more use of analytio-deductive 
methods than do thematic materials (human figures with different sex, dress, facial 
expressions, etc.). Both of these findings are open to alternative interpretations 
(Wickelgren, 1962). 

Many further distinctions can be made between different global-hypothesis or 
analytic-deductive methods for concept attainment, but these distinctions are not 
relevant to the following experiment. The primary purpose of the following experiment 
is to determine some of the variables that influence the relative frequency of analytic- 


Analytic-deductive methods in concept attainment 145 


deductive methods as against global-hypothesis methods in concept attainment. Two 
variables were selected for investigation, both involving transfer from different 
conditions of prior training. 

One type of training, called informational-analysis training, was designed to pro- 
vide the cue that the information in a concept attainment problem should be divided 
into two categories. The two categories were: (1) the information about the concept 
that was possessed by the subject after reading the problem, and (2) the information 
about the concept that was still needed by the subject to solve for the concept after 
reading the problem. 

The other type of training, called multiple-choice training, involved forcing the 
subject to select one or more multiple-choice answers to a concept attainment 
problem. The multiple-choice answers all used the analytio-deductive terms ‘relevant’ 
and ‘irrelevant’, but it was quite possible to draw an analytio-hypothesis conclusion 
about the concept by specifying the relevance or irrelevance of every dimension. 

The effect of these two types of training on the frequency of analytic-deductive as 
against global-hypothesis conclusions was determined by comparison with various 
control groups receiving different types of training. The concept attainment problems 
used in this experiment were ‘binary inference problems’ in which two examples or 
one example and one non-example of a concept were presented and subjects were 
asked to draw conclusions from the information, using a restricted language that 
permitted both global-hypothesis conclusions about the concept and analytic- 
deductive conclusions about the relevance or irrelevance of dimensions. The informa- 
tion presented in the binary inference problems was always insufficient to determine 
one and only one concept. 

Transfer from the informational-analysis training to the multiple-choice training 
was investigated, and also transfer from inference problems to selection problems. 


Il. Meron 
(a) Procedure 


The instances employed in the experiment were six-place decimal numbers. The 
dimensions were the six places of the number, and there were ten possible values for 
each dimension. Subjects received complete instruction on this matter. 

The test problems were binary inference problems that differed in one or two 
places. Thus, there were four different types of binary inference problems: two 
examples that differed in one place (2EC,), two examples that differed in two places 
(2EC,), one example and one non-example that differed in one place (EC-NEC,), 
and one example and one non-example that differed in two places (HC-NEC,). In 
the test problems, a subject was merely directed to draw conclusions from the 
information. He was not told what sort of conclusions to draw, being left to formu- 
late the proper questions to ask of this information and the proper answers to the 
questions he asked. 

To ensure unambiguous verbal reports, subjects were required to construct all their 
answers from the terms of a limited response language. The language was developed 
by reference to previous research on concept attainment and by pretesting which 
used intuition, thinking aloud, and extensive probing to determine the sort of 
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concepts of which subjects make frequent use. The response language was explicitly 
taught in a ‘teaching machine program’ by requiring a subject to solve problems in 
the correct use of each of the terms. This provided a rigorous behavioural criterion 
for the assertion that subjects knew the meaning of each term in the language. 
Inasmuch as the number of possible statements that can be constructed from this 
relatively limited, well-defined vocabulary is extremely large, we gain many of the 
advantages of constructed response while avoiding ambiguity in interpretation of 
statements. No assertion is made that the nature of the vocabulary and the nature 
of the vocabulary training have no effect on the conclusions drawn in binary inference 
problems. However, these effects are constant in this experiment and open to 
investigation in other experiments by manipulating the vocabulary or the vocabulary 
training. 
This vocabulary was as follows: 

0, 1, 2, 3, 4, 5, 6, 7, 8, 9 

P1, P2, P3, P4, P5, P6 = Place 1, ..., Place 6 

And, And/Or, Or, is, are, in, if, then, whether 


C = Concept NC = Not concept 
EC = Example of concept NEC = Not example of concept 
PC = Part of concept NPC = Not part of concept 


Rel = Relevant to concept Irr = Irrelevant to concept 
A binary inference problem looked like this: 


The following are an example and a non-example of a Simple or And concept: 7 4 0 5 9 1 is EC. 
740681 is NEC. Your conclusions are? 


An informational-analysis problem looked like this: 


740591is EC. 740531 is NEC. (Fora Simple or And C.) What information do you have? 
Do you have enough information to guess C? (If you said yes) What is C? (If you said no) What 
information do you need? 


Feedback was provided for only the second question; subjects were told they did not 
have enough information to guess the concept. This had the effect of forcing them to 
analyse information into two categories, without ever suggesting the appropriate way 
to do it. : 

A multiple-choice problem looked like this: 
740591is EC. 740531is NEC. (For a Simple or And C.) Choose one or more of the fol- 


lowing statements as correct logical inferences to be made on the above information: P5 is Rel. 
F1, P2, P3, P4, and P6 are Rel. P5 is Irr. P1, P2, P3, P4, and P6 are Irr. 


All subjects received extensive language training in the meaning of C, EC, NEC, 
Pi, j in Pi, And, Or, And/Or, PC, NPC, Rel, and Irr. In addition, all subjects were 
given two ordinary inference concept attainment problems without answers. The 
ordinary inference problems presented examples and non-examples in sufficient 
number to determine the concept uniquely. Then all subjects were given the first test 
of the four binary inference problems. Al ‘tests’ of the binary inference problems 
presented the four problems, once each. Following the first test of the binary inference 
problems, subjects assigned to six different groups received different problems. Three 
of the groups then received eight informational-analysis problems. The other three 
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groups served as various control groups for the effects of the informational-analysis 
problems. 

The tnformational-analysis spontaneous-thinking control group received 36 filler 
problems on the meaning of C, EC and NEC. These language instruction problems 
had previously been presented and were well learned. An already well-learned task 
was selected as most likely to give subjects opportunity for whatever spontaneous 
thinking about the test problems might occur. Any test-retest improvement is also 
measured by this control group. 

The tnformational-analysts problem-familiarization control group received the eight 
binary inference problems given in the informational-analysis problems, in test form 
without the additional informational-analysis questions. This group was designed to 
determine what learning of analytic-deductive conclusions occurs as a result of doing 
a series of binary inference problems. 

The tnformational-analysts concept-guessing-denial control group received the eight 
binary inference problems accompanied only by the question, ‘Do you have enough 
information to guess the concept?’ Feedback was provided for this question as in the 
informational-analysis problems. This group was designed to determine whether 
denying the global-hypothesis method of concept guessing was sufficient to reduce the 
frequency of global-hypothesis conclusions and increase the frequency of analytic- 
deductive conclusions. 

Following the informational-analysis problems or the informational-analysis 
control problems, all three informational-analysis control groups and one of the three 
informational-analysis experimental groups were given 12 multiple-choice binary 
inference problems, the alternative answers being restricted to conclusions about the 
relevance and irrelevance of dimensions. A subject had to choose an answer in 
the analytic-deductive language, but he might draw a conclusion not justified by the 
information in the same manner that a guess of the concept is not justified by the 
information in a binary inference problem. That is, a subject might draw a conclusion 
about the relevance of all places just as one does implicitly in guessing a concept. 
The informational-analysis experimental group that received the multiple-choice 
problems is called the experimental group. 

One of the remaining two informational-analysis experimental groups became the 
multiple-choice spontaneous-thinking control group receiving 12 filler problems on the 
meaning of C, EC and NEC, instead of the multiple-choice binary inference problems. 

The other informational-analysis experimental group became the multiple-choice 
problem-familiarization control group receiving 12 binary inference problems in test 
form without multiple-choice answers. 

Following multiple-choice binary inference problems or multiple-choice control 
group problems, all six groups were given a test of the binary inference problems, then 
eight multiple-choice binary inference problems with feedback as to the correct 
answers, then a final test of the binary inference problems and finally a selection 
concept attainment task to test transfer from inference to selection methods. 


(b) Subjects 
Eighteen subjects were randomly assigned to each control group, except for two 
groups which had 19. Thirty-one subjects were assigned to the experimental group. 
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The greater number of subjects assigned to the experimental group is statistically 
efficient since the experimental group is used in almost every comparison. Males and 
females were separately assigned to each group, and each group had almost exactly 
half males and half females. Subjects were University of California at Berkeley under- 
graduates enrolled in undergraduate psychology courses; they participated in the 
experiment as part of their course requirements. 

Subjects were self paced, but the average time to completion (about 2 hr.) did not 
differ significantly among the six groups. Although each 2-hr. session included 
subjects in all six groups, almost no added instruction from the experimenter was 
necessary, and it was possible to administer the experiment to as many as 30 subjects 
at one time. 


LII. RESULTS 
(a) Types of conclusions to binary inference problems 

The correct analytic-deductive conclusion to a 2EC, problem is that the place in 
which the digit was changed is irrelevant. The correct analytic-deductive conclusion 
to a 2EC, problem is that both places in which digits were changed are irrelevant. 
The correct analytic-deductive conclusion to an EC-NEC, problem is that the place 
in which the digit was changed is relevant. The correct analytic-deductive conclusion 
to an EC-NEC, problem is that at least one (and possibly both) of the places in which 
digits were changed is relevant. If a subject drew a correct analytic-deductive 
conclusion to a binary inference problem, he was scored as using the analytic-deduc- 
tive method. 

A subject was scored as using a global-hypothesis method on a particular binary 
inference problem if he formulated a concept as his conclusion to the problem. These 
concepts were always consistent with the information given in the problem, but never 
implied by the information. 

A few subjects in a few problems used the global-deductive method and defined the 
entire set of concepts consistent with the information. These occurrences were 
included in the totals for the correct analytic-deductive conclusions to avoid undue 
subdivision of the data. 

Analogously, some subjects on some problems used the analytic-hypothesis method 
and drew conclusions about the relevance or irrelevance of every dimension, and thus, 
in essence, formed an hypothesis about the concept. These occurrences were included 
in the totals for the global-hypothesis method to avoid undue subdivision of the 
data. 

Therefore, the two classes of methods for answering binary inference problems 
were hypothesis methods as against deductive methods. The terms ‘global-hypothesis 
method’ and ‘analytic-deductive method’ are retained in the discussion of the results 
to indicate that the overwhelming majority of all hypothesis conclusions were global, 
and of all deductive conclusions were analytic, in agreement with previous findings 
by Bruner et al. (1956). 

There were two other categories of answers to binary inference problems: (1) in- 
correct analytic-deductive conclusions that were not specifications of an entire 
concept and (2) no conclusion in response to the problem. In general, the results were 
tabulated as correct deductive conclusions as against all other conclusions (including the 
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above two categories of answers). In one the dichotomy was hypothesis conclusions 
as against all other conclusions. 


(b) What is learned from informational-analysis problems? 

Table 1 presents the number of subjects in the informational-analysis experimental 
and control groups who gave correct deductive answers to each of the four binary 
inference problems on the test following the informational-analysis experimental or 
control problems, of those subjects who answered the corresponding problem tn- 
correctly on the test before these problems. Neither experimental nor control problems 
had any appreciable effect on subjects who answered the binary inference problems 
correctly on the first test. 


Table 1. Effect of informational-analysis problems on the frequency 
of correct deductive conclusions 


(Number of subjects giving D conclusions on T2 of those subjects giving ND conclusions on T 1.) 


2 EC, 2 EC, EC-NEC, EC-NEC, 

Se SS EAREN —— 

Group D ND P D ND P D ND P D ND P 

Informational-analysis experimental 21 30 — 23 29 — 17 28 — 13 47 — 

Informational-analysis spontaneous- 2 ll — 83 9 — 1 9 — 1 16 — 

thinking control 

Informational-analysis problem- 113 * 1 12 * 1 13 * 1 16 — 
familiarization control 

Informational-analysis concept- 1 14 * 114 ** 2 16 + 1 16 — 
guessing-denial control 

Total informational-analysis control 4 38 +** 56 35 ** 4 38 ** 3 47 * 


D, correct deductive conclusion; ND, not correct deductive conclusion. T1, first test of the binary 
inference problems; T2, second test. P, * < 0-05, ** < 0-01, *** < 0-001, one-tailed probability of 
difference from experimental group (Fisher’s Exact Test). 


The pattern of results in Table 1 is clear. The control groups are identical in 
performance and show almost no evidence of learning. In the experimental group, 
with the informational-analysis questions, roughly 40 % of the previously incorrect 
subjects learned to give correct deductive conclusions to the first three types of 
binary inference problems, and 25 % of the subjects learned to solve EC-NEC,,. 

Table 2 pertains only to those subjects who gave hypothesis conclusions on the 
first test of the binary inference problems. It shows the number of these subjects 
who did and did not give hypothesis conclusions on the second test of these problems, 
which immediately followed the informational-analysis problems. 

Of the subjects who were giving hypotheses in the 2EC problems and the EC-NEC, 
problem, over 80% abandoned hypothesis conclusions following the informational- 
analysis problems. For the EC-NEC, problem, the figure is 61%. The control 
groups are not significantly different in abandoning hypothesis conclusions, but are 
significantly below the experimental group on every binary inference problem. Over 
the four binary inference problems an average of 20% of the subjects in the three 
control groups abandoned hypothesis conclusions. 

The informational-analysis problems increase correct analytic-deductive conclu- 
sions at the expense of incorrect global-hypothesis conclusions. The principal variable 
responsible for this effect is the cue of analysing information into two categories. 
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Spontaneous thinking, familiarization with binary inference problems, and denial of 
concept guessing are not sufficient to produce much learning of the analytic-deductive 
method or abandonment of the global-hypothesis method. 


Table 2. Effect of informational-analysis problems on the frequency 


of hypothesis conclustons 
(Number of subjects giving H conclusions on T2 of those subjects giving H conclusions on T 1. 
2 EQ, 2EC, EC-NEC, EC-NEC, 
rma amat 
Group NGH GH P NGH GH P NGH GH P NGH GH P 
Informationasl-analyais 33 7 — 32 8 — 22 14 — 86 8 — 
experimental 
Informational-analysis 1 7 + 1 7 see 0 8 *** 0 g8 *** 
spontaneous-thinking control 
Informational-analysis problem- $ 5 * 2 5 * 0 5 * 0 6 +*+ 
familiarization control 
Informational-analysis concept- 5 y ae 4 8 ** 3 10 * 8 10 *** 
guessing-denial control 
Total informational-analysis 9 19 *** 7 20 =** 3 28 *** 3 24 *** 
control 


H, hypothesis conclusion; NH, not an hypothesis conclusion. T1, first test of the binary inference 
problems; T2, second test. P, * < 0:05, ** < 0-01, *** < 0-001, one-tailed probability of difference 
from experimental group (Fisher’s Exact Test). 


(c) What ts learned from multiple-choice problems? 

Table 3 reports the differences in learning of the deductive method among the 
experimental and multiple-choice control groups from the second to the third test of 
the binary inference problems. The second test ocourred just prior and the third test 
just subsequently to the multiple-choice binary inference problems. Recall that all 
these subjects had received the informational-analysis problems just prior to the 
second test, and the data reported here are for only those subjects who were still not 
drawing correct deductive conclusions on the second test. The three types of 
problems (multiple-choice, constructed-response, or filler) presented after the second 
test of the binary inference problems had no differential effects on subjects who drew 
correct deductive conclusions on the second test. 

The results in Table 3 are clear. The multiple-choice control groups are identical in 


Table 3. Effect of multiple-choice problems on the frequency of 
correct deductive conclusions 
(Number of subjects giving D conclusions on T3 of thease subjects giving ND conclusions on T3) 





2 EQ 2 EO, EC-NEC, EC-NEC, 

ae r My ee a —_ 

Group D ND P D ND P D ND P D ND P 

Experimental 7 4 — 7 4 — 7 38 — 9 9 — 

Multiple-choice spontaneous-thinking 0 9 ** o 9 ** 0 10 ** 0O 17 *** 
control 

Multiple-choice problem-familiarization 2 7 ** 2 7 — 0 8 ** 1 12 * 
control 

Total multiple-choice control 2 16 ** 2 J6 ** 0 18 *** 1 29 ** 


D, correct deductive conclusion; ND, not correct deductive conclusion. T2, second test of the binary 
inference problems; T3, third test. P, * < 0-05, ** < 0:01, *** < 0-001, one-tailed probability of 
difference from the experimental group (Fisher’s Exact Test). 
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performance, showing almost no evidence of learning the correct deductive conclu- 
sions via spontaneous thinking or further familiarization with binary inference 
problems. The experimental group with the multiple-choice problems shows signi- 
ficantly greater learning of the correct deductive conclusions with roughly 70% of 
the subjects learning to draw correct conclusions to the first three binary inference 
problems and 50% of the subjects learning to solve EC-NEC,. Forcing a subject 
to use the analytic-deductive language for a series of multiple-choice problems 
produced substantial learning of the correct analytic-deductive conclusions to the 
binary inference problems as demonstrated on a subsequent constructed-response 
test, by subjects who were drawing incorrect conclusions on the test prior to the 
multiple-choice series. 
(d) Transfer from informational-analysts problems to multiple-choice problems 

The experimental group and the three informational-analysis control groups were 
all given the multiple-choice problems after the second test. Table 4 reports the 
performance on the third test, which followed the multiple-choice problems, for the 
subjects from the experimental and informational-analysis control groups who 
answered the binary inference problems incorrectly on the second test. Recall that 
the experimental group and the informational-analysis control groups received the 
same multiple-choice problems and differed only in that the experimental group had 
had prior training in the informational-analysis problems and the control groups 
had not. 

Table 4. Tranefer from informational-analysts to multiple-choice problems 
(Number of subjecta giving D conclusions on T3 of those subjects giving ND conclusions on T2.) 
2 EC, 2EC, EC-NEC, EC-NEC, 


on ee EREN ae 
ND P D ND P D ND P 


Group D ND P D 

Experimental 7 4— 7 4 — 7 3 — 9 9 — 

Informational-analysis spontaneous- 4 7 — 4 6 — 1 9 — 3 12 — 
thinking control 

Informational-analysis problem- 5 8 — 4 8 — 5 8 — 116 — 
familiarization control 

Informational-analysis concept-guessing- 6 8 — 7 7 — 5 ll — 418 — 
denial control 

Total informational-analysis control 15 23 — 146 21 — 1] 29 * 8 40 ** 


D, correct deductive conclusion; ND, not correct deductive conclusion. T2, second test of the binary 
inference problems; T3, third test. P, * < 0-05, ** < 0-01, one-tailed probability of difference from the 
experimental group (Fisher’s Exact Test or x*). 

The informational-analysis control groups are not significantly different from each 
other. The experimental and informational-analysis control groups are not signi- 
ficantly different on the 2EC problems, but the differences are in the expected 
direction. For the EC-NEC problems, the differences are significant. It should be 
noted that since a significantly higher percentage of subjects in the experimental 
group answered the problems correctly on the second test, there is heavy subject 


: selection operating against the experimental group in later tests. Despite this, the 
| remaining subjects in the experimental group show better learning in the multiple- 


choice problems than do the control groups. Thus, the results are even more signi- 
ficant than they appear. 
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Even among subjects who did not learn the correct analytic-deductive conclusions 
on the preceding test, learning of these conclusions in the multiple-choice problems 
is facilitated by prior experience with the informational-analysis problems. Since the 
subjects considered in this analysis had not learned the correct analytic-deductive 
conclusions to binary inference problems, the superior transfer of the experimental 
subjects must be due to something else that was learned from the informational- 
analysis problems. In the absence of any reasonable counter-conjecture, this provides 
some evidence that the informational-analysis cue evokes a general analytic-deductive 
method rather than directly evoking a concept attainment analytic-deductive 
method or specific concept attainment conclusions. 


(e) Transfer from inference to selection problems 

On the final test of the binary inference problems, given after eight binary 
inference problems accompanied by feedback, subjects in all six groups produced an 
average of 85 % correct analytic-deductive conclusions, but many more subjects in 
the informational-analysis and multiple-choice control groups than in the experi- 
mental group had learned the correct conclusions only when the answers were 
shown them. There were no significant differences between the six groups in in- 
ferences on the final test of the binary inference problems. Almost all of the subjects 
in each group had learned the correct analytic-deductive conclusions to the binary 
inference problems, but of course this does not mean that all had learned the same 
thing. To demonstrate that what is learned in the informational-analysis and 
multiple-choice problems is a general method (set, habit, tendency, etc.) of analytic- 
deduction in concept attainment problems, and not a particular set of verbal responses, 
a selection problem was given to all subjects after the final test of the inference 
problems. 

The analytic-deductive selection method (focusing) involves varying one or a few 
_ dimensions in each selection to determine if the dimensions are relevant or irrelevant. 
The global-hypothesis selection method (scanning) involves varying all the dimen- 
sions except those included in the hypothesis about the concept. It is impossible to 
decide with perfect accuracy from selection data alone whether a subject is using the 
_ analytic-deductive method or the global-hypothesis method on any given trial. 
` However, if all that is desired is a measure of the relative frequency of analytic- 
deductive selection methods, as opposed to global-hypothesis selection methods, in 
different groups on a given trial, then a statistic such as the number of subjects who 
vary only one dimension on that trial is a satisfactory index. The optimal selection 
method for the problem in this experiment was to vary only one dimension on a given 
trial. Subjects making analytic-deductive selections would vary fewer dimensions on 
the average than subjects making global-hypothesis selections, and the choice of a 
cut-off point, whether at one, two, or three varied dimensions on a trial, is a matter 
best determined by the maximally powerful statistical procedure of dividing at the 
median. For our experiments this meant a cut-off between one and two dimensions 
varied on & given trial. 

The first trial of the selection problem is most sensitive to differences in transfer 
from prior experience because substantial learning to use the analytic-deductive 
selection method occurs in the course of a single selection problem. The three 
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informational-analysis contro] groups were combined for the purposes of comparison 
with the experimental group because there were no significant differences among 
‘them in either inference or selection performance. The two multiple-choice control 
groups were combined for the same reason. Table 5 reports the number of subjects in 
the experimental, informational-analysis control, and multiple-choice control groups 
that made analytic-deductive selections (varied only one dimension from the initial 
example given to all subjects) on the first trial of the selection problem. 

The experimental group, which received both the informational-analysis problems 
and the multiple-choice problems, made significantly more analytic-deductive 
selections on the first trial of the selection problem than the control groups, which 
lacked either informational-analysis problems or multiple-choice problems. Both the 
multiple-choice problems and the informational-analysis problems produce learning 
of an analytic-deductive method for concept attainment that transfers from inference 
to selection problems. 

Table 5. First trial selection method 


Number of dimensions 
varied on first trial 
em 
Group 1 2-6 P 
Experimental 29 2 — 
Multiple-choice control 24 12 +. 
Informational-analysis control 35 21 + 


P, **<0-01, one-tailed probability of difference from experimental group (Fisher’s Exact Test). 


What is learned is a general method of solving concept attainment problems, not a 
particular set of verbal responses. Subjects in the control groups have learned the 
correct verbal responses to make in the inference problems, but this produces far less 
transfer to the selection problem than the general analytic-deductive method which 
is learned in the informational-analysis problems by some subjects and in the 
multiple-choice problems by other subjects. 


IV. CONOLUSIONS 


If we take the point of view that problem solving results from long chains of 
associations to the stimuli presented in a problem, then it may happen that an 
individual will fail to generate the correct solution to a problem not because his 
associative memory lacks the appropriate concepts for solving the problem, but 
because these concepts are not activated by the stimuli in the problem. If adequate 
stimuli for the activation of these concepts are added to the problem, in the form of 
either new information or new questions, then solution is achieved. 

It bears mentioning that what an individual learns in the solution of any given 
problem may be a general method for solving a class of problems, not just the answer 
to the given problem. This experiment asked two types of questions about how indivi- 
duals solve for the analytic-deductive conclusions to binary inference problems. First 
what stimuli evoke the analytic-deductive conclusions? Secondly, what is learned 
when an individual solves for the analytic-deductive conclusions to these problems? 

It has been established that questions directing a subject to analyse information 
into two categories—possessed and needed—result in a substantial increase in the 
incidence of analytic-deductive conclusions in binary inference problems. This 
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implies nothing about the importance of any other cues for evoking analytic-deductive 
conclusions, and, by itself, it implies nothing about the internal ‘processing’ of this 
cue that eventually results in analytic-deductive conclusions. However, this experi- 
ment has also established that the informational-analysis cue evokes an analytic- 
deductive method for concept attainment, not a specific set of conclusions to the binary 
inference problems. This was established by demonstrating that the informational- 
analysis training on binary inference problems transfers to a selection problem to pro- 
duce a higher initial incidence of analytic-deductive selections. The responses required 
in selection problems are totally different from those required in inference problems. 

Furthermore, we have also provided suggestive evidence that the informational- 
analysis cue produces learning of the analytic-deductive method for concept attain- 
ment by first evoking a general analytic-deductive method which operates on the 
binary inference problems to produce the analytic-deductive method for concept 
attainment. This hypothesis is supported by the superior learning of the analytic- 
deductive conclusions in the multiple-choice problems on the part of subjects who had 
had prior experience with the informational-analysis problems, but who had fatled 
to learn the analytic-deductive conclusions for concept attainment in the informa- 
tional-analysis problems. These subjects have clearly learned something, even though 
they have not learned the analytic-deductive method for concept attainment. This 
something facilitates learning to plan. Naturally we cannot be certain that this same 
something, which we have called a general analytic-deductive method, was elicited 
in the subjects who learned the analytic-deductive method for concept attainment in 
the informational-analysis problems, but this hypothesis appears much more likely 
as a result of the evidence obtained from subjects who did not learn the analytic- 
deductive method for concept attainment until the multiple-choice problems. 

Perhaps it is not surprising that forcing a subject to use analytic-deductive conclu- 
sions in the multiple-choice problems results in a higher incidence of correct analytic- 
deductive conclusions in the binary inference problems, even after the subject is 
again free to use either global-hypothesis or analytic-deductive language. However, 
the positive transfer from the multiple-choice inference problems to the selection 
problem demonstrates that what is learned in the multiple-choice problems is not the 
specific conclusions alone, but a more general analytic-deductive method for concept 
attainment problems that results in analytic-deductive selections as well as analytic- 
deductive inferences. 

Finally, it should be noted that all of the findings on the cues that evoke analytic- 
deductive methods, as well as the findings on what is learned when analytic-deductive 
methods are evoked by these cues, are findings valid for a substantial number of 
subjects, but certainly not all subjects. Inability to account for individual differences 
in some general theoretical framework is a defect of all studies of problem solving, 
but that makes it no less a defect. 
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SEMANTIC SATIATION OF WORDS AND NUMBERS* 


By S. MESSER, L. A. JAKOBOVITS, R. KANUNGO ann W. E. LAMBERT 
McGill University 


One purpose of the study reported is to compare the effect of continuous verbal repetition on the 
semantio ratings of words and numbers. A second is to examine the effectiveness of the semantic 
differential to index distinctive features of numbers as well as words. The procedure used is 
parallel to an earlier study on semantic satiation with words with the notable difference that, 
in the present case, a completely mechanized method is developed to present stimuli and record 
rating responses and their latencies. The following main findings are reported: (1) Regular 
semantic differential scales reflect significant satiation effects with words, but not with numbers, 
while a ‘Meaningful-Meaningless’ scale indexes significant shifts toward the ‘Meaningless’ 
pole with numbers, but not with words. (2) Certain differences are observed between words and 
numbers in the manner in which these are rated on standard semantic differential scales. (3) The 
M-shaped relationship between response latency and scale position reported earlier by Osgood is 
confirmed in the present paper. The implications of these findings in relation to the earlier 
study and with respect to the applicability of the semantic differential to numbers are discussed. 


INTRODUOTION 


The semantic differential is particularly useful as a method of determining distinc- 
tive characteristics of various types of stimuli. It has not only been frequently used 
as an indirect measure of the connotative meaning of words and word combinations 
(Osgood, Suci & Tannenbaum, 1957), but has also served as a convenient means of 
assessing the associational value of nonsense syllables (Fichman, 1959) and the 
distinctive aspects of non-verbal stimuli, including colour patches, pictures of objects 
(Osgood et al. 1957) and actual objects (Wimer & Lambert, 1959). Its versatility is 
levident, too, in its use as an index of changes in meaning resulting from the con- 
tinuous verbal repetition of words (Lambert & Jakobovits, 1960) and the continuous 
observation of objects (Jakobovits & Lambert, 1964). 
| The commonly used form of the semantic differential was developed through factor 

nalyses of subjects’ ratings of common word stimuli on a wide range of semantic 
scales. One purpose of the present study was to examine its effectiveness as a method 
of differentiating the distinctive features of numbers as well as words. In a recent 
study, Jakobovits & Lambert (1962) argued that the meaning of numbers could be 
reduced through their continuous use, much as the meaning of words can be satiated 
(Lambert & Jakobovits, 1960). It was demonstrated that continuous verbal repetition 
of a number such as ‘7’ prior to its occurrence in a simple addition problem (7+ 4= ?) 
increased the time taken to add. Because the design called for rapid switching from 
repetition of a number to adding, no attempt was made to measure meaning changes 
5 numbers with the semantic differential. The second purpose of the present experi- 


ent was to compare the effect of continuous verbal repetition on the semantic 


atings of both words and numbers. 
x This research was supported in part by the Canadian Defence Research Board, Grant D 77-9401-10, 
and in part by a subvention to W. E. Lambert from the Carnegie Corporstion of New York. 
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MaurHop 
Subjects 
Eighty McGill undergraduate students, none of whom had participated in an experiment of 
this nature, were tested invididually. The subjects were second-, third- and fourth-year 


undergraduates. 
Material and apparatus 


The symbols presented were six commonly used words and three numbers. The six words were 
divided into two sets of three each (Set X: bus, city, smoke; Set Y: water, sky, key). The numbers 
were either in digit form (1, 4, 9) or in word form (one, four, nine). Six control words (lake 
hammer, tree, castle, car, bank) and three control numbers both in digit form (2, 3, 8) and in word 
form (two, three, eight) were employed in the Different Word Control procedure, described below. 

Each word and number was typed in capital letters on a slide to be projected on a ground-glass 
screen by means of a Kodak automatic slide projector. The seven pointe of the semantic differ- 
ential scales were represented by seven electric keys (numbered 1 to 7 from left to right). These 
were connected in series to seven writing pens of an Esterline-Angus Operation Recorder (Model 
_ AW). The keys were 4 in. wide and arranged in a straight line separated from each other by 
1} in. intervals. They were placed on the table in front of the screen where the subject could 
comfortebly reach them from his sitting position. Four semantic differential scales representing 
the three major factors were used in this experiment (Good—Bad; Unpleasant—Pleasant; Hard— 
Soft; Passive—Active). A fifth scale, Meaningful—Meaningless, similar to that used by Lambert & 
Jakobovits (1960), was added. The bipolar adjectives of each of the five scales were printed on 
slides in such a manner that the two adjectives appeared one under the other, with an arrow 
above the first adjective pointing left and an arrow below the second pointing right. The subjects 
were trained to use the keys on the left and right of centre to indicate how appropriate each 
adjective was for the stimulus under consideration. : 

The subject was instructed to put his index finger on a button placed near the centre of the 
bank of keys. After pressing one of the seven keys, he was to return his finger to the ‘ready’ 
button in preparation for his next response. The slide projector and the operation recorder, 
located out of view behind the ground glass screen, were connected to a time circuit in such a 
manner that each change of slide and each key pressing response were recorded on the chart 
of the Esterline-Angus apparatus. The time circuit was made to change a series of slides at 
certain fixed pre-arranged intervals. Since the projector was automatic, all the experimenter 
had to.do was change the trays containing the slides. A two-minute rest period was given 
between the initial series and the final series while the experimenter changed the tape on the time 
circuit. 


Procedure 


Subjects were randomly assigned to one of four different groups, each composed of 20 subjects. 
One group performed under the experimental satiation condition and the other groups under 
three control conditions: stlence control, different-word control, and retest control. In each group 
10 subjects were assigned the words of set X and the numbers in digit form. To counterbalance 
the effeot of order of presentation, five of these 10 subjects received the words before the numbers 
and the remaining 5 received them after the numbers. The other 10 subjects were assigned the 
words of set Y and the numbers in word form. The effect of order of presentation was controlled 
in the same manner as above. 

All subjects were shown how to indicate their semantic ratings of words and numbers by means 
of the keys in front of them. Key positions were defined in terms of the scale positions of the 
semantic differential. They were given practice in making semantic ratings of figures, words, 
nonsense words, and numbers. They were frequently asked to report verbally what they meant 
by their responses, to ensure that they understood the instructions. No instruction about speed 
of responding was given. Subjects were simply told to act on their ‘first impression’ of the 
stimulus. 

The first phase of the experiment proper was to obtain normal semantic profile ratings of the 
stimuli and latencies for making the ratings. Since there were three words and three numbers, 
each rated on five scales, 30 initial responses were recorded for each subject. 
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Satiation condition. After obtaining the initial response measures for the 20 subjects in this 
group, & word (or number) was exposed on the screen for 15 sec. and the subject was asked to 
repeat it aloud at a rate of two to three repetitions per sec. while looking at the word (or number) 
on the screen. After 15 sec. a scale was exposed and this subject made his rating by pressing one 
of the seven keys. The order of presentation maximized the separation of the recurrence of each 
word (or number) and each scale. 

Silence control condition. The same procedure, with one exception, was used with 20 other 
subjects: they did not repeat aloud the words or numbers during the 15 sec. interval between the 
exposures of the stimulus symbol and the semantic scale. They were instructed to wait until 
a scale was presented before responding. Thus, a word (or number) was briefly exposed, then a 
15 sec. interval elapsed before the semantic scale was shown, at which time the subject gave his 
rating. 

Different word control condition. Using the same general procedure, another 20 subjects repeated 
aloud a particular control word or number during the time interval, and were then presented 
with a different word or number to rate. For example, the number ‘8’ was exposed and the 
subject repeated it aloud for 15 sec. Then the number ‘1’ was immediately exposed, and the 
subject was asked to pronounce and rate the number ‘1’ on a semantic differential scale. This 
control condition was introduced to determine what effect the act of repeating aloud had upon the 
stability of the ratings. Whereas the previous condition is an ‘unfilled-interval’ control, the 
present is a ‘filled-interval’ control. 

Retest control condition. The 20 subjects in this group merely repeated the initial series, i.e. 
they rated the same words and numbers twice with a rest interval of 2 min. between initial and 
final ratings. 

Scoring 

The semantic differential scores were transferred from the record chart. For latencies, each 
subject’s record chart was analysed by means of a calibrated ruler which allowed for a maximum 
error of 0-08 sec. for individual measurements. Scoring reliability was checked by having a 
second judge, who was not aware of direction or meaning of differences, analyse a sample of 25 
responses. The product-moment correlation coefficient between the two judges was found to 
be 0-99. 


RESULTS 


. ‘Three different response measures were analysed in the present experiment: the 
_ Tatings on the four regular semantic differential scales ; the ratings on the ‘Meaningful— 
Meaningless’ scale; and the latencies of rating responses. Each measure will be dealt 
with separately. 
Regular semantic differential ratings 

| Semantic ratings for words. The means of the initial and final semantic scores for 

the three words on four scales were calculated for each of the four groups. These means 
' represent polarity or extremity scores as used earlier by Lambert & Jakobovits 
: (1960). The mean differences between these two scores, representing change of 
extremity of meaning, were also calculated and their significance levels determined. 
These are presented in Table 1. The Satiation and Different Word Control groups 
show significant amounts of meaning decrement following the repetition treatment 
and the other two control groups show no semantic change. A 4x 2x 2 analysis of 
variance was performed on the mean differance scores to isolate the effects of the four 
different treatment conditions, the two sets of words (X and Y) used in each condition, 
and the order of presentation. The results reveal that there is a significant treatment- 
conditions effect with respect to meaning change (F = 3-45, P < 0-06). Neither of 
the two other main effects is significant (F = 2-49 and F = 1-64, respectively). The 
triple order interaction was similarly insignificant (F = 1-12). The Satiation group 
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is significantly different from the Silence Control group at the 0-01 level and from 
the Retest Control group at the 0-06 level, while the difference between the Satiation 
and the Different Word Control groups is not reliable. Furthermore, the three control 
groups do not differ significantly from each other. 


Table 1. Average change in polarity for three words or three numbers, 





summed over four scales 
Change in polarity scores for 
co tN 
Words Numbers 
ao ee r A a) 
Initial Final Mean 38.0. t Initial Final Mean 8.D. t 
Condition No. mean mean diff. diff. mean mean dif. diff. 

Satiation 20 21-20 17:05 —415 4:60 3-92** 10-65 935 ~—-1:20 4:71 1-20 
Silence control 20 21-80 22:00 +020 4:17 0-21 1375 12:40 —135 4-05 1-46 
Different word control 20 20-10 17-76 —235 426 2-40* 10:85 11:95 +110 3-01 159 
Retest control 20 19°60 1870 —0-90 415 0-95 13-50 1225 —125 464 1-18 


* P < 0:05. ** P < 0-001. 


The entries are group means representing the sums of 12 ratings per subject, the maximum possible 
score being 36. 


Semantic ratings for nwmbers. The mean difference between the initial and the final 
extremity ratings, representing change of intensity of meaning, was caloulated for 
each group and none of these mean differences was found to be significantly different 
from zero (Table 1). A 4x 2x 2 analysis of variance was performed for the numbers. 
Of the three main effects, only ‘order of presentation’ was significant (F = 4-99, 
P < 0-05). None of the interaction effects reached significance (the largest F value 
being 1-61). In order to examine the nature of the significant order effect, the means 
of the initial ratings were computed for the 40 subjects who were presented the 
numbers first, i.e. before the words, and for the other 40 subjects who were presented 
the numbers last, i.e. after the words. The means were 14:25 and 12-55, respectively, 
and these are significantly different (t = 2:25, P < 0-05). 


Ratings on the Meaningful-Meansingless scale 


The mean differences between the initial and final ratings on this scale were cal- 
culated for words and numbers and their significance levels were determined. These 
results are presented in Table 2. The continuously repeated numbers became signi- 
ficantly more meaningless whereas the change in the expected direction for repeated 
words did not reach acceptable significance levels (Table 2). 


Latencies of semantic rating responses 

An analysis of variance was performed for differences between the initial and the 
final latencies for both words and numbers. None of the main effects or interactions 
was significant, indicating that the Satiation group did not differ from the control 
groups with regard to response latencies. However, latencies generally decreased 
from the initial to the final ratings for most subjects. A correlated ¢ test between the 
initial and final latency measures for all 80 subjects reveals a decrease significant at 
the 0-01 level (mean = — 1-66, ¢ = 2-77) in the case of the words, and at the 0-05 
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Table 2. Average change in polarity for three words or three numbers 
on the Meaningful-Meaningless scale 


Change in polarity 
OO Se 
Words Numbers 

| mee | rm 

Mean 3.D. Mean S.D. 

Condition No. diff. diff. diff. diff. 
Satiation 20 — 1-20 4:72 —2-45* 6:24 
Silence control 20 — 0-30 2-09 +0-10 3-19 
Different word control 20 — 0:50 2-73 — 1-25 3-03 
Retest control 20 +0-25 1-84 + 0-25 3-33 


* P < 0-05. 


A negative sign indicates a shift of subjects’ rating response away from the ‘meaningful’ and towards 
the ‘meaningless’ end of the scale. A shift in the opposite direction is indicated by a plus sign. 


level (mean = — 1-55, t = 2-25) in the case of the numbers. This decrease in latency 
is presumed to be due to accumulated practice in responding to the scales. 


Compartson of modes of rating words and numbers 

In order to determine whether the standard scales of the semantic differential are 
appropriate for rating both numbers and words, detailed analyses of the ratings of 
both types of stimuli were made. 

Fig. 1 presents the distribution of ratings of both words and numbers over the 
7-point scale of the semantic differential. The ratings for all subjects (N = 80) were 
summed over all stimuli and all regular scales. The maximum possible frequency of 
usage of a point is 960 (80 subjects x 3 stimuli x 4 scales) and would occur if all 
subjects used that position for all their ratings. Fig. 1 reveals certain differences and 
similarities in the manner of rating words and numbers. First, the ‘positive’ half of 
the scales (that defined by extremely, quite or slightly good, pleasant, hard or active) is 
used more often than the opposite half (bad, unpleasant, soft, passive) both with 
numbers and words (using a sign test, P < 0-01 in all four cases, i.e. initial and final 
ratings for both numbers and words). Secondly, the middle position, defined as 
‘neutral, irrelevant or meaningless’, is used more often with numbers than with 
words (P < 0-01 with sign test). This last observation is in agreement with the data 
given in Table 1 indicating that the means of initial extremity scores for words are 
markedly larger than the corresponding means for numbers. Thirdly, the positive 
points on the scales are used more often for words than for numbers (P < 0-01 with 
sign test). However, there is no significant difference between words and numbers 
in the frequency of using negative scale positions, this being relatively low for both 
types of stimuli. 

Fig. 2 presents the distribution of ratings over the 7-point Meaningful—Meaningless 
scale for both words and numbers. The ratings for all subjects (V = 80) were summed 
over all words or numbers. The maximum possible frequency of usage of a point is 240 
(80 subjects x 3 stimuli) and would ocour if all subjects used that position for all of 
their ratings. It will be noted: (1) that the positive points on the scale (Meaningful) 
are used more often than the negative positions (Meaningless) ; (2) the middle position 
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+3 4+2 +l 0 -l -2 -—3 
Position of rating 
Fig. 1. Distribution of ratings of both words and numbers over the 7-point scale of the semantic 
differential. Each point represents the sum of ratings of 80 subjecta over three stimuli and 
four scales. 
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Fig. 2. Distribution of ratings of both words and numbers over the 7-point Meaningful- 
Meaningless scale. Each point represents the sum of ratings of 80 subjects over three stimuli. 


is used more often with numbers than with words; (3) the positive points are used 
more frequently with words than with numbers. These three comparisons are in the 
same direction as those noted in Fig. 1 with regular semantic differential scales. 
However, the negative positions on this scale (Meaningless) are used significantly 
more often with numbers than with words. On this scale, too, as on the regular scales, 
the mean initial extremity of rating for the three words is significantly greater than 
for the numbers (for all four groups combined, the mean initial extremity of rating is 


4-90 and 3-84 respectively, £ = 229, P < 0-05). 
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Osgood (1941; also reported in Osgood et al. 1957, pp. 228-9) found shortest 
latencies for extreme judgements, longest latencies for intermediate judgements, with 
ratings in the middle position falling between these levels. Fig. 3 presents the distri- 
bution of latencies over the 7 points of regular semantic differential scales for both 
words and numbers. Fig. 3 and that presented by Osgood (1941) are very similar, 
even though different methods for measuring latencies were used (a voice key in the 
case of Osgood’s data). Inspection of Fig. 3 reveals no systematic difference between 
words and numbers. It is interesting to note that the M-shaped relationship between 
response latencies and scale position holds for both initial and final ratings, irrespec- 
tive of treatment and of the significant improvement effect noted earlier. It seems, 
then, that scale position is the determining factor of latency of response on the 
semantic differential for both numbers and words. 
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Fig. 3. Latency of response of standard semantic differential ratings as a function of their 
scale position. Each point represents the average latency per rating for 80 subjects. 


Disoussion 

The effects of continuous repetition on intensity of meaning. Continuous verbal 
repetition seems to have different effects on words and numbers when indexed with 
regular semantic differential scales. With words as stimuli, massed repetition induces 
a significant decrease in the intensity of semantic ratings made on standard semantic- 
differential scales. This finding is of special interest because it supports earlier work 
on satiation with an important change in procedure—the use of a fully mechanized 
method for presenting stimuli and recording both the position and latencies of 
ratings. 

Two findings differ from those obtained in the earlier study of Lambert & Jako- 
bovits (1960). In the 1960 study, words given satiation treatment moved towards the 
‘meaningless’ and ‘incomprehensible’ poles of the scales ‘meaningful—meaningless’ 
and ‘comprehensible-incomprehensible’, and when the ratings for both scales were 
combined, the change was significant. The insignificant change toward the ‘meaning- 
. less’ pole in the present study may be due either to the failure to include the ‘compre- 
hensible’ scale (making for less reliability) or to the fact that subjects in this case 
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rated both numbers and words. A closer examination of such a possible interaction 
suggests that it may have a differential effect upon the reliability with which the 
Meaningful~Meaningless scale indexes satiation of words as compared to the regular 
semantic differential scales. Thus, the mean initial—final difference score on this scale 
for the 10 subjects in the Satiation condition who received order A (words first, 
numbers second) was — 3-00, indicating a change toward the Meaningless point, while 
the corresponding mean for the 10 subjects receiving order B (numbers first, words 
second) was 0-60, indicating a slight change toward the Meaningful point. However, 
this difference does not reach statistical significance (t = 1:75, 0-10 > P > 0-06). 
On the other hand, no such trend is apparent when the satiation effect is indexed 
by means of the regular semantic differential scales (the corresponding means 
are — 3:50 and —4-10 respectively, £ = 0-31). Without the benefit of additional 
data, it is difficult to speculate on the nature of this interaction. 

In the second place, the Different Word Control condition was not significantly 
different from the Satiation condition, although the difference was in the direction 
expected. In the 1960 study, the Different Word Control also yielded a large negative 
mean, as was the case here, but in the earlier study it was reliably different from the 
Satiation condition. Both studies are in agreement with the finding that the Different 
Word control condition does not differ significantly from the Silence and Retest 
control conditions. It is to be noted that in the Different Word control condition 
the subject was asked to repeat one word for 15 sec., then to repeat a different word 
one time, and finally to rate the second word on a semantic scale. This switch of 
attention from one word to another may be difficult to understand or manage even 
after full instructions and practice are given. There are two potential sources of error 
that can occur when using this procedure: the subject could inadvertently rate the 
first word—the one he has seen and repeated for 15 sec.—rather than the second, or 
he could rate some combination of the first and second words, and in either case he 
would be rating at least a partially satiated stimulus. Errors of this sort could 
account for the relatively large negative means noted for the Different Word Control 
condition, in both the present and the earlier study. It would seem, therefore, that it 
is not an appropriate control in comparison with the Satiation condition and other 
controls, none of which involves a rapid switch in stimuli to be rated. In cases where 
one is mainly interested in the effect of such a switch on encoding and decoding pro- 
cesses (as was the caso in the bilingual study of Jakobovits & Lambert, 1962), the 
procedure is appropriate and particularly valuable. 

In summary, the results indicate: (1) That continuous repetition of words signi- 
ficantly reduces the intensity of their meanings, as measured by the standard scales 
of the semantic differential. This change in meaning is attributable neither to the 
unreliability of ratings nor to the delay period before rating the second time, since 
both Retest and Silence controls showed no reliable changes. However, the meaning 
change is not reliably reflected on the Meaningful~Meaningless scale. (2) Because 
there were no differences between conditions in latency of rating, it appears that the 
satiation effect on words does not involve indecision about how to rate the word. 
Instead, subjects in the Satiation condition show no hesitation in making less extreme 
ratings following the repetition treatment when compared with controls whose 
ratings do not become leas extreme. In fact, latencies in rating are determined more 
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by the scale position being used than by variations in satiation or control procedures. 
{3) In the case of numbers, the satiation treatment did not affect the intensity of 
ratings on standard scales of the semantic differential but did induce a reliable shift 
in ratings toward the Meaningless pole of the Meaningful-Meaningless dimension. 
(4) The M-shaped relationship between response latencies and scale position, noted 
earlier by Osgood, holds for both numbers and words. 

Semantic differential ratings of words and numbers. Words are rated much more 
frequently than numbers in the extreme positions (positive) of the semantic differ- 
ential scales. Since extremity of rating is positively correlated with meaningfulness 
(Staats & Staats, 1959), numbers are judged as less meaningful than words by our 
subjects, a conclusion that is supported by the finding that words are rated as signi- 
ficantly more meaningful than numbers on the Meaningful—-Meaningless scale. Further- 
more, the middle scale position is used significantly more frequently for rating 
numbers than for rating words. These contrasting results suggest that the standard 
scales of the semantic differential, at least those used here, are not sensitive to the 
distinctive characteristics of numbers. This does not mean that other scales could not 
be chosen which would be more appropriate for numbers. In fact, the similarities 
noted in modes of rating words and numbers (apparent in both the latency data, 
Fig. 3, and in the tendency to use the positive scale positions more frequently than 
the negative, Fig. 1) suggest that a different form of the semantic differential would 
reveal the essential characteristics of numbers. The satiation treatment apparently 
does affect the connotative meaning of numbers since subjects indicated that numbers 
became reliably less meaningful after continuous verbal repetition. This finding lends 
support to the argument presented by Jakobovits & Lambert (1962) that the meaning 
of numbers is reduced by continuous verbal repetition making it more difficult to use 
them in addition problems. 
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THE EFFECTS OF CONTEXT ON THE VISUAL 
DURATION THRESHOLD FOR WORDS 


By JOHN MORTON 
Department of Psychology, Universtiy of Reading* 


Visual duration thresholds for words were measured under three conditions: (i) with a 
highly predictive context; (ii) with a lesser predictive context; (iii) a control condition with no 
context. The results show that the visual duration threshold for a word is reduced in the pre- 
sence of a context by an amount depending on the probability of the word given the context. 
This result agrees with previous related findings. 

The errors made by the subjects could be classified into three main. groups. The first of these 
groups showed the effect of expectancy, or response bias. Further errors showed the influence 
of previous stimuli or responses and the third group indicated the role of the stimulus in deter- 
mining the response. A model for the recognition of words is outlined which accounts for these 
results and attempts to define what is meant by ‘the effects of response bias in the perception 
of words’. 


I. INTRODUCTION 
A hypothests concerning the improvement of reading 

It has been established (see Morton, 1959, 1961) that the reading efficiency of 
literate adults and students can be improved without recourse to the training of 
oculo-motor or ‘perceptual’ skills. Indeed, except in a few extreme cases, such training 
seems irrelevant to the problem. In addition, while it is apparent that ‘intellectual 
skills’ may be trained with profit, it is possible for a person to improve his reading 
proficiency merely by reading ‘more actively’ and concentrating more. This implies 
that there is some factor, or factors, relevant to the process of reading, which is not 
being fully utilized. The hypothesis is put forward that one of these factors is related 
to the statistical properties of language, or, more precisely, that the factor can be 
described in terms of such properties. 

Thus we can consider that a reader, having language experience characteristic of the 
language as a whole, utilizes some of the available context in order to ‘predict’ the 
immediate stimulus. This would have the effect of making the immediate stimulus 
more probable, and the reader would require fewer visual cues to perceive it. 

Assuming that such an effect takes place, then as a reader concentrates more in 
reading, he might be able to utilize the preceding context more effectively in pre- 
dicting the immediate stimulus, facilitating its perception even more. It must be 
noted that the act of prediction is not envisaged as being in any sense deliberate. It 
is viewed merely as a function of the brain mechanisms involved in reading. 


The effects of context in language behaviour 
The hypothesis makes the assumption that context facilitates performance in 
verbal behaviour. Such an effect has been shown by several recent studies. ‘Context’ 
will be taken to include any factor which limits the number of possible stimuli, or 
increases the probability of occurrence of particular stimuli. In information theory 
terms, the stimulus contains less information, or is more redundant. 
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In language studies there are two general methods of varying the information in a 
stimulus. The first is by utilizing the existing probability structure of the language, 
in terms of letters or words. To use the probability structure of the language in such a 
way, one does not assume that all individuals act at any instant as though they are 
aware of this structure but merely that there is a certain degree of communality 
among the subjects used to generate the material and those tested with it, with 
respect to their experience of language. 

The second method involves the experimenter artificially imposing constraints 
upon the experimental situation, for example, by varying the number of words in a 
list from which the response has to be made. 

Studies in the psychology of language have used both these methods of varying the 
information in a stimulus. The results show that increasing redundancy affects the 
recall of words (Miller & Selfridge, 1950), nonsense syllables (Rubenstein & Aborn, 
1954) and letters (G. A. Miller, 1958) and the learning of words (Sharp, 1958), 
nonsense syllables (Baddeley, 1960 personal communication) and letters (Adelson, 
Muckler & Williams, 1955). 

The effects of context in recognition tasks have been shown for both visual and 
auditory presentation with a variety of contexts. 

Miller, Heise & Lichten (1951) and O’Neill (1957) both found that words presented 
auditorally were more readily recognized in noise when presented in a sentence than 
in isolation. Both experiments showed that the removal of the context raised the 
threshold for 50 % correct recognition by 6 db. Miller e al. (1951) also showed that 
with monosyllables the threshold was lowered by presenting the subject with a list 
of words from which the stimulus was drawn. The ease of recognition was inversely 
related to the number of items in the list. Under similar conditions, I. Miller (1957) 
found that nonsense bi-syllables were more readily recognized in redundant lists. 
Bruce (1958) compared the auditory recognition of sentences in isolation, in the 
context of a correct description of their topic, and with an incorrect description of 
their topic. He found that the correct context led to an increase in the number of 
words recognized, and the false context reduced the score. 

In a visual recognition task, Miller, Bruner & Postman (1954), exposing 8-letter 
sequences of zero-, lst-, 2nd- and 4th-order approximations for times ranging from 
10 to 500 msec., found that the number of letters recognized increased with the order 
of approximation over the whole range of exposure times. E. E. Miller (1956) pre- 
sented two groups of 25 sentences either in random order or in an order where the 
sequence told a story, and found that significantly more words were perceived in the 
‘story’ condition. 

No work has been found on the effect of a sentence context on the visual per- 
ception of words, which is the paradigm for reading. It is necessary that context 
should operate in this situation if the original hypothesis is true. We would expect 
the presentation of a sentence context to facilitate the perception of a word. In 
addition, from concepts derived from information theory, we would expect there to 
be a linear relationship between the ease of perception of the word and the logarithm 
of the probability of it occurring given the context. The ease of perception of the 
stimulus words are measured in the present experiment by measuring their visual 
duration thresholds. 
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Tl. MATERIALS 


It was necessary to prepare a series of words with context which predicted them to a more or 
less specifiable extent. The contexts were incomplete sentences which could be completed by the 
addition of a single word; e.g. 

It was a most exciting ——. 
She looked into the . 
He walked round the 2 


The incomplete sentences are referred to hereafter simply as ‘sentences’. 

It seemed possible that the properties of the sentence, apart from the stimulus, might exert 
an influence on the threshold. That is, different sentences might set up different preparatory 
states in the subject, depending on the number and nature of the responses possible. 

To investigate this point it seemed advisable to have more than one word associated with each 
sentence. The method adopted for doing this was to have one word with a high transitional 
probability and one with a low transitional probability connected with each sentence, and to 
have each word connected in a like way with two sentences. In this way the sentence effect, if 
any, could be examined. ‘High’ was defined arbitrarily as P > 0-15, ‘low’ as P < 0-15. The 
two classes were termed Condition 1 and Condition 2 respectively. 

Accordingly, 30 sentences were designed which seemed likely to produce responses from which 
a satisfactory selection of words and sentences could be made. The sentences were arranged in 
liste such that there was maximum possible separation between those sentences likely to produce a 
similar response, in order to reduce interference effects. They were then presented one at a time 
to subjects with the instruction to respond immediately by saying the first word which occurred 
to them which completed the sentence grammatically and logically. If any response was outside 
these conditions the sentence was presented again. In this way a hundred responses to each 
sentence were collected from a hundred female students. 








Table 1. Examples of response configurations 
1. Sentence: The cup was placed on the —. 


Responses 
table 67 drainer I 
saucer 16 ohair l 
sideboard 6 chest 1 
shelf 4 cupboard l 
mantlepiece 3 


2. Sentence: They went to see the new ——. 


film 22 baby 2 
house 20 bedroom 1 
show 14 hospital I 
play 12 exhibition 1 
car 6 bungalow 1 
building 6 cartains l 
picture 3 calf l 
moon 3 child 1 
flat 2 toys 1 
shop 2 


The responses for each sentence were summed for each word, the frequencies of occurrence of 
the words being used as an estimate of their transitional probabilities. Examples of the con- 
figurations obtained are given in Table 1. The lists of words and sentences were examined for 
combinations fulfilling the conditions stated above. Since the sequences were incomplete, a 
further 25 sentences were prepared, and the same procedure was followed with another 100 
female students. Among the 55 sentences there were 24 sentences and words which could be 
suitably combined, of which 18 were used in the experiment. These 18 sentences and words are 
given in Table 2. It will be seen that the word ‘coat’, for example, occurs as a high probability 
word in the context of sentence 1, and as a low probability word in the context of sentence 8. 
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To control for possible differences in threshold due to the configuration of the word in isolation, 
a third condition was used, employing s row of ‘x’s’ instead of a context sentence, to give the 
same stimulus conditions. 

The three conditions of presentation were then: 


Condition 1—high probability context. 
Condition 2—low probability context. 
Condition 3—control condition, no context. 


The sentences and words were printed in indian ink on white card in lower case, using U.N.O. 
stencils, and photographic slides were prepared. 


Table 2. The stimulus words and context sentences 


Words 
———_—— E 
Sentences Condition 1 + Condition 2 
(1) Coming in he took off his coat: 32 shoes: 14 
(2) She cleaned the dirt from her shoes: 44 dress: 6 
(3) She bought a new dress: 32 coat: 10 
(4) Together they had the first dance: 17 prize: 2 
(5) He hoped to win the prize: 24 cup: 4 
(6) At the sink she washed a cup: 27 saucer 2 
(7) The cup was placed on the saucer: 16 shelf: 4 
(8) She reached up to dust the shelf: 22 window: 8 
(9) She gazed thoughtfully through the window: 89 door: 4 
(10) Quickly she walked towards the door: 44 shop: 3 
(11) He bought a book at the shop: 70 station: 4 
(12) He asked the way to the station: 36 cinema: 6 
(18) They went to the cinema: 21 dance: 4 
(14) They went to see the new film: 22 picture: 3 
(15) They looked intently at the picture: 29 film: 4 
(18) He was wakened by the birds: 16 noise: 13 
(17) She was startled by the noise: 45 train: 2 
(18) In the distance she heard the train: 16 birds: 4 


The figure following each word is the number of times the word was given as a response to the sentence 
in 100 subjects. 
iI. APPARATUS 


The apparatus consisted of a rigid white cardboard screen, two projectors and a falling plate 
tachistoscope. The screen contained a slit of transparent paper on which the context sentence, 
or the row of ‘x’s’, was projected. The beam of the other lantern passed through the tachisto- 
scope opening to permit the word to be exposed for a limited amount of time, at the end of the 
sentence and precisely aligned with it. The lens of the second lantern was stopped to give a sharp 
on-set and cut-off of illumination as the tachistoscope plates fell, and the intensities of the beams 
were adjusted to give equal brightness on the screen. The subject sat facing the screen at a distance 
of 4 ft. in a slightly darkened room. The letters on the screen were a quarter of an inch high and 
could be read clearly by all the subjects. The tachistoscope was checked with a photoelectric cell 
and a Chronotron timer and was found to have a consistency of +3% over the whole range. 


IV. PROCEDURE 


The words were arranged in an order which gave maximum separation between those con- 
nected with the same sentence, and three lists were drawn up, as far as possible at random, 
assigning contexts to the words. Constraints were applied so that each list contained six of each 
of the three conditions. The three lists of words and conditions may be seen in Table 3. 

It was not possible to present any word more than once to any subject, since previous work 
indicates that the threshold for a word would be affected by a recent presentation. Hence each 
subject was presented with only one list and saw each word only once in one of the three conditions. 

Since previous work indicated that there was a marked practice effect in the tachistoscopic 
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recognition of words (e.g. Howes & Solomon, 1951), two further precautions were taken. First, 
at least three practice words were given, one paired with each of the three conditions. The 
second precaution was to present the words in four alternative orders: 1-18; 18-1; 9-1; 18-10; 
10-18; 1-9. Thus there were three lists with four possible orders of presentation each. 

The subjects were 24 female students who were assigned at random to one of three groups of 
eight, each group being given one of the three lists. Two subjects in each group had the list in 
each of the four orders. Any subjects with defective vision wore their normal correcting lenses. 

The subjects were tested singly. The following instructions were given: ‘This is an experi- 
ment to find out how we perceive words. I’m going to flash words on to the screen here, and I 
want you to tell me what word or part of a word you see or think you see. I don’t want you to 
guess though. The words will be presented in two ways, either with an incomplete sentence in 
front of it, which the word completes grammatically and logically, or with a row of ‘x’s’ in front. 
In both cases your procedure will be the same. I will not necessarily tell you whether your 
response is correct or not.’ 

The practice words were then presented and the subjects became familiar with the procedure. 

For each run the sentence was projected on to the screen until the run was completed. After 
the subject had read the sentence the signal ‘ready’ was given, and the word exposed. The 
method of ascending limits was used, the exposure time being raised by increments of 11-54 msec 
(equivalent to two units of the arbitrary scale on the tachistoscope) to a criterion of two successive 
correct responses. Following one correct response, the exposure time was kept the same for the 
next exposure. The starting-point for each run varied with the subject, word and condition, and 
was based on an estimate such that three incorrect, partial or ‘nil’ responses might be given before 
the correct one. All partial or incorrect responses were noted. 

After the experiment, without previous warning, each subject was asked to recall all the words 
she had seen. When no more words could be recalled, those sentences were read out comprising 
the contexts for the words not remembered and additional responses were noted. 


Table 3. Mean threshold for words (in milliseconds) 


Group I (N = 8) Group II (N = 8) Group DI (N = 8) 
Word Condition Threshold Condition Threshold Condition Threshold 
(1) coat 3 107 1 715 2 81 
(2) dance 3 117 2 96 1 97 
(3) saucer 1 76 2 74 3 104 
(4) door 2 86 3 124 1 86 
(5) cinema 1 90 3 102 2 89 
(8) birds 1 70 2 82 3 104 
(7) shoes 2 74 3 119 l 97 
(8) prize 2 89 1 96 3 86 
(9) shelf 3 99 1 70 2 79 
(10) shop 3 86 2 76 1 56 
(11) film 2 104 1 96 3 128 
(12) noise 3 119 1 93 2 94 
(13) dress 1 75 2 109 3 139 
(14) cup 2 99 3 119 1 81 
(15) window 2 70 3 100 1 56 
(16) station 1 54 2 13 3 115 
(17) picture 3 80 1 84 2 86 
(18) train 1 59 3 99 2 8I 
Mean for the group 85-9 94-3 92-1 
` V. RESULTS 
(a) Threshold 


The raw results are summarized in Table 3. 
Since the order effects were negligible compared with the individual variation, the 
results were pooled and submitted to an analysis of variance. The analysis is com- 
12 Gen. Psych. 55, 2 
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plicated owing to the fact that only a third of the subject-word-condition combina- 
tions occur, and is described elsewhere (Morton, 1961). The results are summarized 
in Table 4. 

Table 4. Analysis of variance 


Source D.F. 8.8. m.s.*t F P 
(1) Groups 2 ` 164-70 82-357 0-581 N.S. 
(2) Subjects within groups 21 2978-26 141-828 9-0 < 0-001 
(3) Conditions: 1 v. 2 1 121-42 121-424 4-56 < 0:05 
(4) Conditions: 1 and 2 v. 8 1 1965-06 1965-064 78-81 < 0-001 
(5) Conditions x groups 4 107-76 26-948 1:086 N.S. 
(8) Conditions x subjects/groups 42 734-85 17-49? 1116 N.S. 
(7) Words 17 1459-18 85-833 | 8-461 < 0-01 
(8) Residual (words) 28 694-39 24-80% 1:583 < 0-05 
(9) Residual (groups) 3165 4937-44 15-67 — — 

413 13162-86 


* Mean squares tested against: 1 Subjects within groups; è Residual (groups); * Residual (words); 
4 Special error term equal to (41.8.,-+ M.8..—M.3.,) (see Morton, 1961) = 24:80 -+ 17-49-15-67 = 26-62. 


+ The error term for the conditions x groups source should also contain a component from the main 
words variance, and from the conditions x subject within group variance, but, since this source is not 
significant in any caseo, it is unnecessary to include these terms. 


The following conclusions may be drawn from the analysis (the numbering of the 
conclusions corresponds to the numbering of the sources in the table): 

(1) The difference between the groups is no more than would be expected from the 
differences between subjects. 

(2) Subjects vary significantly in what might be called their basic threshold. This 
may be related to the degree of certainty required before a decision is made as to the 
nature of a stimulus (this as an attribute of the discrimination processes in the 
brain; of. Tanner & Swets, 1954). 

(3) and (4) As predicted, the threshold under Condition 1 is significantly lower than 
under Condition 2, and both context conditions have a very significant effect compared 
with the control condition. 

(5) There is no difference between the groups in their effective use of context. This 
result, together with conclusion (1), means that we can pool the data from all three 
groups for farther examination. 

(6) Within each group of eight subjects there were significant (though only just 
significant) differences between the individuals in their effective use of context. 

(7) The stimulus words which were used differed basically in their ease of per- 
ception. This is discussed below. 

(8) The residual (word) term contains some variance due to the word x condition 
interaction which we would expect to be significant, since within the context con- 
ditions there is a considerable variation as to the actual transitional probability. 

The results were further analysed in various ways. In these analyses the assump- 
tion was made that the uncontrolled variables affecting the threshold, i.e. group 
differences and word differences, did so in an additive way. Accordingly, the mean 
thresholds of each word in each condition were adjusted in the following way. 

The group mean thresholds across all words and conditions in the arbitrary units 
were: group I, 9-14; group II, 10-31; group MI, 10-00. To allow for individual dif- 
ferences in basic threshold, figures of 1-17 and 0-86 were then subtracted from the 


The effects of context on the visual duration threshold for words 171 


mean scores per word of group IT and group HI respectively, to make the three group 
means equal. To correct for the basic differences in the thresholds of the words, the 
mean score of a word in Condition C (control), corrected for group differences, was 
subtracted from the mean corrected scores for that word in Conditions 1 and 2, anda 
constant was added to make all the resulting figures positive. All comparisons of 
thresholds in the context conditions thus use figures which have the thresholds of the 
words under the control condition as a base-line. In the figures presented, these 
adjusted threshold measures are treated as being in arbitrary units. 


3 
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Threshold for condition 3 (units arbitrary) 


10 15 2:0 25 3-0 35 
Logarithm of the Lorge count 


Fig. 1. The relationship between threshold and frequency of word occurrence in 
the absence of context. 


(b) Word differences 

According to Howes & Solomon (see Howes & Solomon, 1951; Solomon & Howes, 
1951; Howes, 1954) the visual duration threshold for words has a negative linear 
relationship with the logarithm of the probability of the words in the language. 
However, when the thresholds for the control condition, corrected for group dif- 
ferences, were plotted against the logarithm of the Lorge count (Thorndike & Lorge, 
1944), no such relationship could be found (Fig. 1). All the words are common ones 
though, and it is unlikely that effects of differential experience of words, the factor 
used to explain the result, could operate appreciably within such a small frequency 
range. There was no relation between threshold and such structural factors as length 
of word or the number of ascenders and descenders. However, a factor of ‘con- 
fusability’ of the words gave a rank-order correlation with threshold in Condition 3 
of r = 0-456 (P < 0-015). The factor of confusability was estimated by taking the 
number of different whole words given as incorrect responses under the control 
conditions. 

(c) The effect of conteat 

The analysis of variance showed a significant difference between the two experi- 
mental conditions. In order to examine more closely the relation between threshold 
and probability, it seemed reasonable to use the results only of those subjects who 
did exhibit an effect due to context. Thus the four subjects from each group with the 
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largest mean context effects were selected, and their results were treated in the 
following analysis. 

Fig. 2 shows a plot of the mean threshold for the word against the logarithm of the 
probability (log P). The thresholds have been corrected for group differences and word 
differences, so they are an estimate of the relative effects of abstracted context- 
stimulus situations. Each plot is the mean for four subjects. The product-moment 
correlation between log P and this threshold measure was r = 0-528 (P < 0-01). 
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Fig. 2. The relationship between threshold and transitional probability of a word 
in a sentence context. 


The experiment was also designed to separate out the effect of the sentences upon 
the thresholds. However, no significant relationship could be found between the 
thresholds and the entropy of the context sentences (estimated by H = X—plogP 
over all possible responses to the sentence). 


(d) Memory 
The test of memory for the stimulus words, given at the end of the experiment, 
produced the following results. (i) There was a steady increase in recall with serial 
order. (ii) Significantly more words were recalled in the context conditions than in 
the control condition. Ease of recall of the words was highly determined by the 
relative ease of recall of the context sentences. 


(e) Errors 
The errors made by the subjects were analysed in order to provide evidence as to 
the relative importance of the stimulus and of response bias. The incorrect responses 
fell into three groups showing the effects of expectancy, of previous stimuli and 
responses, and of inadequate perception. The first two of these groups do, in one sense, 
reveal the effects of response bias, in that the influences operating in determining the 
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response are not predominantly those relating to the physical nature of the stimulus. 
We will, however, account for these errors in terms other than ‘response bias’ in the 
‘guessing’ sense used by Goldiamond & Hawkins (1958). 


Table 5. Examples of incorrect responses involving a word with a 
higher transitional probability (see also Table 6) 


Condition 2 
Stimulus Response Stimulus Response 
coat dress, hat (2) birds bells 
dance cinema, theatre (2) shoes coat 
door window shelf table (3) 
cinema station film book 
Condition 1 
Stimulus Response 
coat hat 
saucer table (2) 
prize race (8), —ce (2) 


Nots. A figure following a word indicates the number of times that word was given as a response. 


The effect of expectancy 


In Conditions 1 and 2, there was a bias towards giving as an incorrect response a 
word more probable in the context than the stimulus word, compared with a less 
probable word. In Condition 1 there were seven higher probability words and thirteen 
lower probability words given as incorrect responses. In Condition 2 the figures were 
23 and 32 for higher and lower probability words respectively. All higher probability 
words given as incorrect responses are shown in Table 5. As there are considerably 
more lower probability words available as responses in the experimental conditions, 
it seems as though an expectancy for a more probable word exerts an influence on 
perception, resulting in a higher proportion of such words being given as incorrect 
responses than would be expected. Each subject who gave a higher probability word 
as a response was questioned after the experiment as to the confidence with which 
this response was made. In most cases they reported that they had been completely 
certain, and in some cases suspected that the stimulus word had been changed in the 
middle of arun. It seems clear that the result cannot be explained by saying that the 
subjects were ‘guessing’. 

Thirty-five words were given as responses in the context conditions which were 
nonsense in the context. If the subjects’ responses were considered to be guesses 
determined by the context, they would not have made these responses. This point 
is considered further in the discussion which follows. 


Influence of previous stimuli and responses 

Another class of error involving the influence of some kind of set consists of those 
cases where the response was influenced by a word previously seen in the experiment. 
These responses, words and parts of words, are shown in Table 6. From the table it is 
clear that a previously seen, higher probability word is particularly prone to be given 
as an incorrect response on the next trial. None of the stimulus words which had not 
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yet been seen were given as errors, except in the five cases where they were more 
probable words. So we can say that the effect is genuinely due to the prior presenta- 
tion of the word with which the subject responded. 


Table 6. Examples of the influence of a previous stimulus word 


Conditions 1 and 2 Condition 3 
ee A — oS 7 
Stimulus Response* Stimulus Response 
Immediately preceding stimulus word door cinems coat train 
shoes prize dance saucer 
film show (shop) saucer dance 
----p (shop) shop shelf 
---80 (noise) shoes prize 
noise fi-- (film) birds o---n- (cinema) 
Earlier stimulus word shoes dress (x 2, P 6)tt birds dress (x 2, P 7) 
c--- (coat, P 6, H)§ prize dress P 8) 
dress coat (P 12) dress fi-- (film, P 2) 
coat dreas (P 12, H) oup shop (P 4) 
dance cinema (P 3, H) picture -ance (dance, P 3) 


cineme, station (P 12, H) 
birds noise (P 6, H) 
prize dance (P 6, H) 


* The response word was the previous stimulus word except where a word is given in parentheses. 
+ (E n), the word occurred n words previously. t (x2), such a response was made by two subjects. 
$ H, a higher probability word. 


A similar influence was the effect of a previous incorrect response. One example 
was that of the subject presented with ‘train’ in Condition 3 who responded ‘sting’. 
On the next exposure the incorrect initial ‘s’ was retained and the response was 
‘strain’. Similarly, with a stimulus of ‘shelf’, the response ‘smell’ was followed by 
‘shell’; and ‘tree’ and ‘true’ in response to ‘cup’ led to ‘trip’ and ‘trap’ as further 
responses before the word was reported correctly. 


Perceptual errors 


The errors can also be classified in terms of what appear to be various kinds of 
perceptual error. In many cases an error may be classified in more than one category, 
and may also have been classified above. Examples of these errors are given in Tables 
7 (i) to (v). The five categories in Table 7 are considered in paragraphs (i) to (v) 
below. 

(i) The most common error, totalling 176, involves the correct perception of 
beginning and/or the end of the word, while the remainder of the word is incorrectly 
reported. In over half these errors the response word was the same length as the 
stimulus word. 

(ii) Ascending and descending letters were confused on 138 occasions. Thus ‘t’, the 
most frequent of the ascending letters, was mistaken for another ascending letter 17 
times, and reported as being seen when absent on 44 occasions. No reliable conclusions 
may be drawn as to the effects of letter frequency in this situation, however, since 
there was no control of the number of occurrences of the different letters, or of the 
various other influences mentioned. 
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The last three categories of error are examples of what might be called ‘stimulus 
disorientation’. It would appear that the shape of the word or the form of a letter 
have been perceived correctly, but an error has been made in either the horizontal or 
the vertical orientation of a generalized shape category. 


Table 7. Examples of perceptual errors 


Stimulus Response Stimulus Response 
{i) Incorrect coat coot, soot, roat (iii) Inversions of dance pence, grace, gence, 
centres door dear ascending and p---ance, p---- 
birds bards, bandas, beads descending letters shop prop 
shop sharp dress grass 
cup cap, crap picture lecture, structure 
picture puncture train grain 
(ii) Confusions cost coal (iv) Inversions of window windem 
of ascending dance trance, trace, tence w,nandu train treasu, ----u 
and descending door bear, boar dance ---U88, --U-- 
letters shelf shell, shield picture --tn- 
film tile (2), table 
dress stress, class (v) Word reversals coat t---(2), to-- 
train brain shop p--- 


(iii) On 32 occasions, ascending letters were seen as descending letters, in 12 cases 
the reverse was found. The most common inversion was ‘d’ seen as ‘g’ its exact 
inversion in the print used, apart from the ourl in the tail. 

(iv) Other inversions involved ‘w’ seen as ‘m’ and confusions of ‘u’ and ‘n’. 

(v) In 32 cases it seemed as if a word had been reversed. It was judged so when a 
word with an initial ascending or descending letter was seen as having a final ascending 
or descending letter, or vice versa. 

The justification for regarding the last three categories as cases of stimulus dis- 
orientation lies in the unambiguous examples such as ‘train’ reported as ending in 
‘u’ and ‘coat’ as beginning with ‘t’. The phenomenon of stimulus inversion was most 
strikingly demonstrated by one subject who was presented with the word ‘dress’ in 
the control condition. Her responses alternated between ‘dress’ and ‘grass’ five 
times before she settled for the correct response. She commented that she had had no 
idea which way up the initial letter was. 

The types of errors reported here are substantially the same as those noted by 
previous workers such as Pillsbury (1897) and Vernon (1929). Although the con- 
ditions of perception in the present experiment are widely different from those 
experienced in reading, Morton (1961, 1964) has shown that the same kinds of error 
occur in both situations. 


VI. Discussion 
The minimal role of response rise in the experiment 
A relationship has been shown between the transitional probability of a stimulus 
and its visual duration threshold. This effect would be predicted on the basis of the 
previous experiments showing the effects of context on perception which were cited 
above. The validity of ascribing some of these effects to perception has been chal- 
lenged by Goldiamond & Hawkins (1958). Their subjects were first given a training 
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session in which they repeated nonsense syllables at different frequencies. They were 
then told, in a recognition session, that these words would be flashed subliminally ; 
they were to guess until accurate. Accuracy was defined as responding with the word 
on the experimenter’s score sheet. Blank exposures were presented throughout. The 
experiment mimics an ascending Method of Limits with ‘accuracy’ terminating a 
series, and a negative linear relationship was found between the logarithm of fre- 
quency of training and ‘threshold’. The authors regard their results as challenging 
a perceptual interpretation of the word-frequency-threshold relationship, suggesting 
that ‘response bias’ could explain the results adequately. (Note: for the moment, 
the traditional perceptual-response dichotomy is accepted without comment.) 

Since their subjects were specifically instructed to guess, their use of the term 
‘response bias’ is a very special one. The following points may be made in asserting 
that this kind of response bias played a small part in the present experiment. 

(i) The subjects were specifically instructed not to guess. 

(ii) The ‘accuracy’ criterion in the present experiment was for two successive 
correct responses, and on several occasions the subjects reported uncertainty as to 
the nature of the stimulus on the exposure following a correct response. 

(iii) The mean transitional probabilities of the words in Conditions 1 and 2 were 
0:334 and 0-049 respectively. Following the Goldiamond and Hawkins result we 
would expect the proportion of correct to incorrect initial responses in the two con- 
ditions to be approximately 35:65 and 5:95, ie. 1:1-8 and 1:19, respectively, if a 
response bias determined the response. In fact, these proportions were only 1:0-45 
for Condition 1 and 1:0-65 for Condition 2. 

(iv) The subjects often reported that the words which were given as incorrect 
responses were seen quite clearly. Only occasionally was a response prefaced by ‘I 
think it was...’; and the response which followed was as often correct as incorrect. 


The use of visual cues in determining the response 

If the effect of context upon threshold is accepted as a perceptual phenomenon, 
then we can state that in the context conditions a subject will perceive a word at an 
exposure time which would be inadequate for the perception of that word in the 
absence of a context. In other words, the presence of a context reduces the number 
of visual cues necessary for the correct identification of the word. 

By considering that a high proportion of the errors result from a response being 
made on the basis of insufficient visual cues, it seems possible, from the nature of 
these errors, to say something about the order of emergence of stimulus detail with 
exposure time, i.e. to rank those stimulus properties which seem to determine a 
response. Two factors are considered. 

(a) A large number of the errors involved the confusion of ascending or descending 
letters. In addition, a high proportion of error words were the same length as the 
stimulus word. We can consider the two properties of configuration, that is the 
position of ascending and descending letters, and the length of the word, as specifying 
the shape of the stimulus. In terms of the figure-ground relationship, this is the 
‘contour’ (cf. Vernon, 1952, p. 43). 

(6) The largest category of error consisted of correctly reporting the beginning or 
the end of a word, while incorrectly identifying the interior letters. It may be noted 
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that Woodworth & Schlosberg (1954, p. 104) refer to the phenomenon of the relative 
masking of the interior letters in a sequence. They refer to the effect as occurring in 
peripheral vision only, but their hypothesis that the effect is due to a differential 
brightness contrast could be applied equally well to foveal vision with very short 
exposures. 

Certain of the errors were analysed in order to test whether the properties of shape 
and the relative ease with which outside letters are perceived had any special signi- 
ficance. These errors consisted of the first incorrect whole word responses in any run 
in the Control Condition, excluding responses of a previous stimulus word. In this 
way, as Many errors as possible were excluded which could be attributed to the in- 
fluence of set. The 87 responses which were thus chosen were analysed as follows: 

(a) Nineteen responses had the correct configuration, 22 the correct length and a 
further 28 were correct in both respects. Thus a total of 69 of the 87 errors were 
correct with respect to some aspect of the shape. 

(6) Twenty had the correct initial letter, 33 the correct final letter, and a further 
12 had both letters correct—a total of 65 of the 87 responses. 

(c) Only eight of the responses had none of these elements in common with the 
stimulus word. 

When the 159 whole word errors in the Context Conditions are analysed, we find 88 
with some aspect of the configuration matching the stimulus and 80 with either or 
both of the initial or final letter correct. Forty-nine of the responses had none of 
these factors in common with the stimulus, though of these about half were classified 
as involving stimulus inversion or reversal; the rest were mainly previous responses 
or highly probable words in the context. 

To establish the significance of these findings would require a control experiment 
of some complexity in design, but it remains reasonable to suggest that these pro- 
perties have a certain priority in determining the response. 

It seems advisable to restate the present position. 

(1) It was suggested that in the presence of context, fewer visual cues are required 
for a word to be perceived and reported correctly. 

(2) It has been demonstrated that the errors made cannot, in the main, be attri- 
buted to the operation of a response bias, and must therefore be due to perceptual 
effects. This accepts the traditional perceptual-response dichotomy. 

(3) It was suggested that the errors result from responses being made on the basis 
of insufficient visual cues, and certain properties of the stimulus have been identified 
which might be so utilized. 

The effect of set 

We now return to the main result of the present experiment and consider it further. 
It was established that context has the effect of reducing the visual duration thresh- 
old of a word, and that the amount of this reduction is related to the transitional 
probability of the stimulus word. Now the measures of transitional probability were 
established by presenting 100 subjects with the incomplete sentences and summing 
their responses. This we will term a Generation Situation. In assuming a communality 
of response probability for the population, we are stating that the transitional proba- 
bility values measure the relative strengths of the response biases (in the sense used 
by Goldiamond & Hawkins) of any subject, given the context. 
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However, we have established that the responses in the experimental situation, 
which we will call a Recognition Situation, are not appreciably determined by response 
bias. Hence, we can state that the processes which operate to determine the response 
bias of a word in a context also operate to produce a reduction in threshold of the 
word in that context. These processes are concerned with the sequential relationships 
between linguistic units, and the nature of their operation presumably derives from 
an individual’s experience of language. These processes will be called the Sequential 
Processes. 

The result of the operation of these processes is the same in both the generation 
and recognition situations—the response of a word. 

Let us now differentiate between those subprocesses in the brain which operate 
terminally to make different words available as responses, and call them untts. These 
‘units’ are similar to those suggested by Treisman (1960) as the components in some 
‘dictionary’ of known words. The units may be regarded as having a threshold of 
activation; when the threshold is exceeded, the unit fires, and the corresponding 
word is available as a response. Normally, different units have different levels of 
activation, determined, for example, by their frequency of usage. (We may alter- 
natively regard them as having different thresholds; that is, at the present time, 
purely a matter of taste—the principle of operation remains the same.) 

Since the presence of a context makes certain words more likely to be given as 
responses, we can say that the Sequential Processes operate to increase selectively 
the level of activation in certain units. 

In a Generation Situation, a selection mechanism operates to choose a word in such 
a way that the relative probability of different words being chosen depends upon the 
levels of activation in the corresponding units. From such responses we estimate the 
transitional probabilities, i.e. in Goldiamond & Hawkins’s terms, the response bias. 

In a Recognition Situation, we suggest, sensory information is fed into the set of 
units, or dictionary, as it becomes available. This input increases the level of activa- 
tion of particular units until a unit fires. The word is then available as a response. 
The increase in activation of any unit will be a function of the degree of similarity 
between the stimulus and the word associated with the unit; that is, the number of 
‘visual cues’ they have in common. In the presence of a sensory input into the 
dictionary the subjects report the available word as having been ‘perceived’. 

In this system, if a word is very highly probable in a context, then its unit will be 
at a high level of activation. Therefore minimal activation from the sensory input 
would be likely to trigger the unit, resulting in a lower threshold for the higher 
probability words and giving rise to incorrect responses of the first group mentioned. 

The effects of previous responses may be predicted by considering that the thres- 
hold-frequency effect has been obtained with nonsense syllables by differential 
training immediately before measuring the thresholds (Solomon & Postman, 1952; 
Baker & Feldman, 1956; King-Ellison & Jenkins, 1954). Such training involved 
seeing and saying the syllables at different frequencies, which, from the differential 
effect on threshold, may be said to have differentially increased the activation level 
in the different units. We can then accept that perceiving and responding with a word 
in the present experiment will also temporarily raise the activation level in the appro- 
priate unit. Thus the unit will be more likely to fire when sensory information is fed 
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in, giving rise to incorrect responses of the second class. It might also be noted that 
similar errors occurred in a reading task where a class of intrusive errors was found 
consisting of words which had previously occurred in the passage, usually on the same 
line (Morton, 1961, 1963). This form of activation may be contrasted with the more 
permanent effects attributed to differential experience of different words in the 
language. 

It was noted above, that high probability words which had previously occurred 
were particularly prone to be given as incorrect responses. In terms of the model 
this would indicate that the various activation effects are cumulative. 

The third group of errors, perceptual errors, would be expected from the suggested 
mode of operation of the sensory input. The greater the similarity between a word and 
the stimulus word, the more the appropriate unit will be activated and the more likely 
will the word be given as a response. 






Signal indicating 

‘sensory input’ 

leads to the report of 
‘word perceived’ 


Fig. 3. A model for word recognition. 


The model is presented in the form of a flow diagram in Fig. 3. Its main virtue in 
its present form is that it eliminates the difficulties implicit in an arbitrary linear 
separation of stimulus and response effects. In the model, both effects take place at 
the same level, and the ‘perception’ of a word is only different from the generation 
of the same word in that there is an input from the sensory mechanisms in the first 
case, and an input from some Selection Mechanism in the second. 

In its present form, the model is sufficient to account for the main results of the 
experiment and the errors made by the subjects. It is developed more formally 
elsewhere (Morton, 1961). 


The work here described was performed at Reading University under the super- 
vision of Prof. M. D. Vernon while the author was in receipt of a D.S.I.R. student- 
ship. The author is also grateful to Dr E. R. F. W. Crossman and Dr E. C. Poulton 
for discussions at various stages in the work, and to Dr B. Wetherill of Birkbeck 
College, London, for producing the Analysis of Variance. 
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IMPRINTING AND SHORT-TERM RETENTION 


By W. SLUCKIN ax K. F. TAYLOR* 
Department of Psychology, Universtiy of Leicester 


In the first of three experiments chicks imprinted to a moving object were found to disoriminste 
between the original and new moving objects significantly better after an interval of some 
minutes than immediately after ‘training’. In the second experiment similarly imprinted 
chicks were tested for discrimination between the initial object and a strange one when these 
objects were stationary. In these circumstances discrimination tended to be rather poorer after 
a time interval than immediately after training. In the third experiment imprinted chicks were 
tested with the familiar object only for following, and not for discrimination, at different times 
after training. Following was found to improve after some separation from the object. This 
recovery from ‘drive satiation’ is thought to account for the reminiscence-like phenomenon found 
in the first experiment. 


I. INTRODUCTION 

The presence and strength of imprinting may be assessed in experimental studies 
by two criteria. Initially, the young animal, usually a newly hatched bird of a 
nidifugous species, is ‘trained’ with some figure, commonly a moving object, without 
any extraneous reinforcement. Then on a later occasion, its responses are either 
tested: (1) by confronting it again with the figure, or (2) in a choice situation, when the 
original figure and a different figure are presented simultaneously (Sluckin & Salzen, 
1961). The former test is one of recognition, and the latter is one of discrimina- 
tion. 

Before imprinting is inferred from positive responses to the original figure in these 
tests, results obtained from control experiments must be considered. The recognition 
test of imprinting calls for a comparison of responses to the figure between ‘trained’ 
and ‘untrained’ subjects; imprinting is presumed when the approach and following 
responses of the experimental animals are significantly better than those of the 
‘untrained’ control animals. The discrimination test of imprinting requires addi- 
tional evidence concerning the inherent attractiveness of the figures between which 
the subject makes a choice; if the animals on test discriminate significantly in favour 
of that figure which was originally presented rather than in favour of one particular 
figure, then this is taken as evidence of imprinting. Most recent studies of imprinting 
have depended on the discrimination oriterion. In the present study we are con- 
cerned with imprinting assessed in two experiments by discrimination criteria, and 
in a third experiment by the recognition criterion. 

As days go by an attachment to an object is steadily ‘forgotten’; of. Salzen & 
Sluckin (1959), Guiton (1961). The present study is concerned with manifestations of 
imprinting some minutes, rather than some days, after training. In particular, we 
wished to compare the subjects’ ability to discriminate between the original and new 
figures (1) under conditions resembling training, and (2) under conditions differing 
markedly from those at training. 


* Now at Department of Psychology, University of Melbourne, Australia. 
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Il. ExrpurmenT I. DISORIMINATION BETWEEN MOVING OBJEOTS 


(a) Subjects and apparatus. The subjects were 48 chicks hatohed in the laboratory from com- 
mercial eggs. Upon hatching, the neonates were transferred to individual cardboard pens. Light, 
heat, food and water were provided, but each subject was in visual isolation from the others. 
Experimental trials were conducted in a runway with walls of corrugated cardboard fixed to an 
angle-iron frame, with internal dimensions 10 ft. x 2 ft. 2 in. x 10 in. high. The linoleum flooring 
was divided by pencilled lines into ten sections, each 1 ft. x 2 ft. 2in. Dlumination and heating 
were provided by 150 W infra-red lamps, and food and water were kept in small containers 
placed half-way along the runway against one of the walls. A pulley system extended over the 
centre of the runway, enabling a stimulus object to be suspended some 2 in. above the floor and 
moved its entire length in both directions. An electric motor operated the pulley so that the 
object moved 1 ft. in 3 sec., then remained stationary for 3 sec., and so forth. Two stimulus 
objects were used : a red, black and white cardboard box, 5 in. long x 2:5 in. x 2-5 in.; and a sheet 
of green foam rubber folded into approximately pyramidal shape, 4 in. long x 1-5 in. x 4 in. high. 


(b) Procedure. The behaviour of each subject was observed on the second day after 
the day of hatching, so that post-hatch age at ‘training’ and ‘testing’ ranged between 
36 and 54 hr. Each subject was transported in a straw-lined box from its pen to the 
runway, and placed on the centre of the half-way line. The stimulus object was then 
set in motion from one end of the runway, the box and the foam being used in alter- 
nate trials for this purpose. Subject was left in the runway for a ‘training’ period of 
3 hr., after which the object was stopped and removed for one of four intervals which 
preceded. ‘testing’. Twelve subjects were tested almost immediately after training 
and twelve after 5, 15 and 45 min. Under each of these four conditions half the chicks 
remained in the runway for the interval and half were placed in isolation in an 
adjacent pen. At the start of the test period the two stimulus objects were set in 
motion from opposite ends of the runway, and for 5 min. a commentary on the 
subject’s behaviour was recorded on tape. The test was evaluated by playing back the 
commentary and analysing the subject’s behaviour, on a time-scale, into the following 
categories: 

Positive reactions: (a) orientate towards object; (b) approach object; (c) follow 
object; (d) contact object. 

Negative reactions: (a) look away from object; (b) distress chirps on approach of 
object; (c) move or run away from object. 

The observer’s summary at the conclusion of the test was also noted. This sum- 
mary, and the pattern of behaviour shown on the time-scale, enabled E to assign one 
of four scores to the trial: 


—1 Clear preference for the new object. 

0 No discrimination. 

1 Moderate discrimination (some positive reaction to the original object or 
some adverse reaction to the new object on a combination of these for part 
of the trial). 

2 Clear discrimination (strong positive reaction to original oR strong negative 
reaction to new OR a combination of these throughout the trial). 

Each test was scored twice, with experimental conditions unknown to E; on the 


second occasion scores were made without knowledge of previous results. The few 
discrepancies were resolved by a third ‘blind’ scoring. 
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(c) Results. The discrimination scores of the 48 subjects in the first experiment were 
initially examined for any effect that could be attributed to the chicks spending the 
interval between training and testing in or out of the ranway. As shown in Table 1, 
the differences between these two conditions were found to be small at all time- 
intervals; for no interval was P less than 0-93 by the two-tailed Kolmogorov—-Smirnov 
test (Massey, 1951). 


Table 1. Discrimination by chicks after various intervals 


Duration of Individual scores Individual scores 
interval when interval spent when interval spent 
(min.) in runway Totals out of runway Totals 
0 —1 01020 2 110001 8 
5 102210 6 020001 3 
15 220110 6 211202 8 
45 212211 9 121110 6 
Totals — 23 — 20 


Each entry in the table represents the discrimination score of one subject, the scores ranging from — 1 
to +2. 


16 


5 10 15 20 25 30 35 40 45 
Interval in minutes 
Fig. 1. Total disoriminstion scores after different intervals in Expt. I. 


Fig. 1 sets out the total discrimination scores of the 48 subjects as a function of the 
duration of the interval between training and testing. The graph shows that disori- 
mination was more evident as the interval lengthened. In fact, without any interval 
between training and testing, seven of the twelve birds failed to discriminate in favour 
of the familiar object, but this number fell to three after 15 min., and to only one out 
of twelve birds after 45 min. The upward trend of the curve in Fig. 1 is noteworthy; 
the difference in scores between the conditions of no interval and one of 45 min. is 
statistically significant by the two-tailed Mann-Whitney U-test (P = 0-02). 


Il. Exerrmiunt Il. DISCRIMINATION BETWHEN STATIONARY OBJEOTS 


(a) Suojects and apparatus. Subjects were 32 chicks, reared in the same conditions as in the 
first experiment. Two runways were used, the one already described and another of identical 
proportions. 

(b) Procedure. Again each subject was carried in a box from its pen to a runway, 
and there trained with a moving object for 3 hr. The object was then stopped and 
removed either momentarily or for 45 min. Sixteen subjects were assigned to each 
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condition. Immediately before testing, the subject was send ier: a cardboard lid 
on the halfway line of the runway. The two objects were then suspended on the 
pulley at distances of one foot from the opposite ends of the runway. Both ends of 
the runway were employed an equal number of times for original and new objects. 
Each chick was observed during a 5 min. test period. It was noted (a) if subject 
approached to within 1 ft. of, and (b) if subject made pagea contact with, either 
stationary object. 
(c) Results. Table 2 shows the number of subjects in the send experiment that 
. discriminated in favour of the stationary original object by approach and by contact 
after no interval and after 45 min. This time discrimination was observed rather more 
frequently after no interval than after the 45 min. interval. However, the difference 
between these two conditions was not significant statistically (0-2 < P < 0-3) either by 
the criterion of approach to within 1 ft. of the object or by the criterion of contact. 


Table 2. Number of chicks choosing a stationary original object 


Interval 
a Oo Oe 
Type of discrimination 0 45 
Approach and contact 11/16 8/16 
Approach only 13/16 9/18 
None 3/16 7/16 


It is interesting to note that only one of the 32 chicks used in this experiment 
actually approached the new object, and then only for 14sec. The other 9 non- 
discriminators remained in the neutral area of the runway throughout the test 
period. Discrimination in favour of the original object rather than the new object was 
significant both at no interval (Fisher exact-probability test, one-tailed P=0-025) 
and after 45 min. (one-tailed P < 0-05). 


IV. Experiment IIT, FOLLOWING A ‘FAMILIAR’ OBJECT 
(a) Subjects and apparatus. Thirty chicks were reared as in the first and second experiments, 
and the trials were conducted in the two runways already described. 
(b) Procedure. Each subject was trained with a moving object for 3 hr., as in the 
previous experiments. Three interval conditions were then used, 10 subjects being 
assigned to each: 


(1) No interval—object stopped at end of runway (alternated) for 30 sec., then 
re-started. Subject remained in runway (Control condition). 
` (2) ‘Traumatic’ interval—object stopped at end of runway (alternated) for 
30 sec., then restarted. Subject remained in runway but was placed under cardboard 
lid for the interval. 

(3) Thirty-minute interval—object stopped at end of runway (alternated) and 
removed for 30 min. Subject remained in runway. 

After the interval the subject was tested with the object moving for 5 min. 
Following was recorded in two ways: 


(1) Distance—the number of lines on runway floor crossed by subject while moving 
towards the object. 


phe 
ye 
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(2) Time—the ‘number of seconds subject orientated and moving towards, or in 
same section of runway as, thé object. 


(c) Results. It can be seen from Table 3 that, by both criteria, the following of the 
subjects in the two experimental groups was clearly better than the following of 
the control group. Employing Mann-Whitney U-tests, the differences between the 
distance scores of the control group and the two experimental groups just failed to 
reach the 5 % level of significance. The differences between the time scores, however, 
were both significant (control v. trauma, two-tailed P = 0-02; control v. interval, 
two-tailed 0-002 < P < 0-02). 


Table 3. Following by chicks in various testing condtitons 


Distance. 
Mean percentage Time. 
of possible lines Mean no. of seo. 
crossed. spent following 
Ten experimental birds—tested after 62 134 
30 min. interval 
Ten control birds—tested at finish of 35 74 
training ` 
Ten experimental birds—tested after 60 136 
‘trauma’ 


V. DISOUSSION 


In our first experiment, when both the old and the new objects moved during the 
test, immediately after training 5 out of 12 experimental chicks chose the old object 
and one chose the new one. However, 45 min. after training, under otherwise 
identical conditions, 11 out of 12 chicks chose the old object and none chose the new 
one. A delayed improvement in the retention of what has been learned is, in human 
verbal learning, termed ‘reminiscence’. As the performance of our imprinted chicks 
was better after an interval than straight after training, we may for convenience say 
that our animals showed ‘reminiscence’. 

The occurrence of ‘reminiscence’ in these circumstances is not altogether surprising. 
An acquired attachment to a figure may be expected to show itself in an animal or a 
human being not so much after a momentary separation from the figure as after a 
separation lasting some time. Superior discrimination after an interval of 45 min. 
rather than immediately after training ocourred, however, only in Expt. I and not in 
Expt. IT: that is, only when the objects were moving during the test. Two problems 
present themselves, viz. (1) why ‘reminiscence’ occurs in imprinting at all, and 
(2) what factors suppress it. 

The first problem may be considered in terms of the drive-satiation hypothesis 
mentioned by Guiton (1959). This postulates that the tendency to follow a figure 
decreases as the young animal is stimulated by the presence of others of its own kind. 
An extension of this hypothesis would be that the tendency to follow a figure also 
decreases as the animal continues to be stimulated by the figure itself, and increases 
again after this stimulation has ceased. Previously, it had been reported by Sluckin & 
Salzen (1961) that chicks followed a moving object less persistently after having spent 
some hours with it. In the present study we set out in Expt. ILI to investigate 
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whether there would be any improvement in the following of a figure after a period of 
separation from it. We found that following scores were significantly higher after a 
30 min. interval than they were immediately after training. Now, since an animal’s 
ability to discriminate between objects cannot show itself to the full unless it follows 
well, much of any observed improvement in discrimination could be due to improved 
following. Thus, the rise in the graph for Expt. I may well have resulted from the 
chicks’ recovery from drive-satiation. 

Why, then, was there no recovery from drive-satiation after the longer interval in 
the second experiment? First it may be asked whether this had anything to do with 
the ‘shock’ sustained by the chicks when momentarily covered by the lid. In 
Expt. II this shock experience produced recovery from drive-satiation as effectively 
as did a period of separation from the figure; the shock should, therefore, have 
facilitated discrimination in Expt. IT. Further, in the light of the finding in Expt. IIT 
just mentioned, it may also seem rather surprising that in Expt. I another ‘trauma’, 
removal from the runway, did not materially affect discrimination. It may be that 
the clear discrimination reached in this experiment after 15 min. or so could not be 
farther improved by ‘traumatic’ experiences. However, a difference in disorimina- 
tion might have been expected between those birds that had been in, and those that 
had been out of, the runway at ‘no interval’. Comparisons between groups of only 
six birds may well be inconclusive. A full-scale experiment could be conducted to 
find out whether discrimination would improve after a ‘trauma,’ just as following has 
been shown to improve. 

In Expt. II there was no improvement in discrimination, and possibly some 
deterioration, after a 45 min. interval between training and testing with the objects 
stationary. Why this was so is at present open to speculation. It may be that 
recognition of an object remains unimpaired for short periods only when it has the 
same attributes, including motion, which it had during training. When recognition 
remains unimpaired, discrimination improves because recovery from drive-satiation 
produces better following. On the other hand, recognition may deteriorate rapidly 
as minutes between training and testing pass if an object lacks some of its original 
attributes. In such circumstances, recovery from drive-satiation cannot offset the 
loss of retention. 

We do not know the relative importance of the different attributes of a figure for 
the retention of attachment to it. The contrast between the results of Expt. I and 
Expt. I suggests, at first sight, that movement is of crucial importance, but, contrary 
to the earlier view, it has been shown that imprinting does not necessarily depend on 
movement or visual flicker (Gray, 1960). What we have observed is that when all 
attributes of the training figure are retained during testing, a reminiscence-like rise 
in the retention curve occurs. Therefore, the question arises whether a similar result 
would be found if the object was presented without movement during both training 
and testing. Further experimental studies are needed to investigate the character of 
short-term retention of imprinting to stationary objects. 
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FURTHER TESTS WITH THE SPIRAL AFTER-EFFECT OF 
A THEORY OF HOMOEOSTATIC EXCITATION-INHIBITION 


By C. G. COSTELLO 
Psychological Laboratory, Regina General Hospital, Saskatchewan 


On the basis of a theory of homoeostatic excitation—inhibition, a number of predictions con- 
cerning the spiral after-effect were tested in four experiments. The predicted effect of the 
interaction of direction of rotation of the spiral and duration of stimulation was confirmed. The 
predicted effect of the interaction of the above two varisbles: (1) with the extroversion— 
introversion variables tested in Expt. II, and (2) with stimulant v. depressant drugs tested in 
Expt. ITI, received only partial confirmation. The predicted alternating decrease and increase 
in the after-effect with massed practice and the effects of the interaction of massed practice with 
the direction of rotation were confirmed. The predicted effect of depressant and stimulant 
drugs interacting with massed practice and duration of rotation was not confirmed. 

The results are discussed in relation to the usefulness of the theory of homoeostatic 
excitation—inhibition, and the value of molar neuropsychological theories is questioned, 


IntTRODUOCTION 


Previous work has indicated that the expansion spiral after-effect produced by 
clockwise rotation of the spiral is longer than the contraction after-effect produced by 
counter-clockwise rotation (Costello, 1960; Eysenck, Willett & Slater, 1962). There is 
also some evidence that massed practice and brain damage produce different effects 
on the two types of spiral after-effect (Gallese, 1956; Spivack & Levine, 1957; 
Holland & Beech, 1958; Philbrick, 1959; Costello, 1961). 

A theory of homoeostatic excitation—inhibition has been proposed to account for 
these differences between the expansion and contraction after-effeot (Costello, 1961). 
The experiments to be reported in this paper were designed to provide tests of pre- 
dictions from the theory. 

Expsrimant I 

In the original presentation of the theory (Costello, 1961) an attempt was made 
along the following lines to account for the finding that the expansion after-effect is 
longer than the contraction after-effect. It was suggested that, during the clockwise 
rotation used to produce the expansion after-effect, most of the excitation produced 
could be expected to remain within the contour of the edge of the spiral disk. Following 
Deutsch (1956) it was assumed that a ‘wave front’ is propagated during spiral 
rotation in the direction of the motion of the contour of the spiral. During clockwise 
rotation this motion is towards the centre of the disk. A further assumption of 
isomorphism is of course made by such an explanation. It was suggested also that 
during anti-clockwise rotation some of the excitation spreads out beyond the contour 
produced by the edge of the spiral disk, since the direction of motion of the spiral 
figure is outward from the centre. Thus, after an equal period of stimulation, a greater 
amount of excitation will have accumulated within the contour of the spiral disk 
after clockwise than after counter-clockwise rotation. If we assume that the dura- 
tion of the after-effect is proportional to the amount of excitation built up by stimu- 
lation, then it would follow that the expansion after-effect would be longer than the 
contraction after-effect. 
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Since the theory does not suggest that there is any limit to the amount of spread of 
excitation beyond the spiral contour during the counter-clockwise rotation, the 
following prediction follows: with an increase in duration of stimulation, the increase 
in the expansion after-effect (produced by clockwise rotation) will be greater than the 
increase in the contraction after-effect (produced by counter-clockwise rotation). The 
first experiment was designed to test this prediction. 


Method 


The spiral used had four throws of 180 degrees and rotated at 100 rev./min. It was 8} in. 
in diameter and mounted 6 ft. from the observer. 

The subjects used were 28 females and 12 males whose ages ranged from 17 to 29 years. They 
were allotted randomly to one of four groups. 

All the subjects were given a practice 16 sec. stimulation with the spiral. After a rest period 
of 15 min., the subject was presented with one of the four following stimulating conditions: 
(1) 30 sec. clockwise rotation; (2) 30sec. counter-clockwise rotation; (3) 120 sec. clockwise 
rotation; (4) 120 sec. counter-clockwise rotation. 


Results 
The mean duration of the after-effect for the four groups was as follows: 


(1) 30 sec. clockwise rotation (expansion after-effect): 24°97 seo. 

(2) 120 sec. clockwise rotation: 51-78 seo. 

(3) 30 seo. counter-clockwise rotation (contraction after-effect): 18-64 sec. 

(4) 120 sec. counter-clockwise rotation: 19-30 sec. 

An analysis of variance of the data (Table 1) indicated: (1) That both the main 
effects of direction of rotation and duration of stimulation were significant. (2) The 
interaction between direction of rotation and duration of stimulation was significant. 


Table 1. Analysts of variance of the data obtained on direction of 
rotation and duration of stimulation (Expt. I) 


Sum of 
Source squares D.F. 4.8.9. P 
Due to differences in direction 3785-54 l 3765-54 < 0-001 
Due to differences in duration of 1886-77 l 1886-77 < 0-005 
stimulation 
Due to direction : duration interaction 1707-47 l 1707:47 < 001 
Residual error 6705-81 36 186-27 
Total 14085-59 39 


In line with the results of previous work, the expansion after-effect was longer 
than the contraction after-effect. In line with prediction from the theory of homoeo- 
static excitation—inhibition, there was a significant increase in duration of the 
expansion after-effect from 30 to 120 sec. stimulation and a slight non-significant 
increase in the duration of the contraction after-effect from 30 to 120 sec. stimulation. 


Experiment IT 


Previous work has suggested that experimental conditions designed to produce 
cortical inhibition in the sense used by Eysenck (Eysenck, 1957) result in a shortening 
of the duration of the spiral after-effect. Thus administration of depressant drugs has 
been found to reduce the duration of the after-effect (Eysenck, Holland & Trouton, 
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1957; Costello, 1963) and a similar reduction has been produced by massed practice 
(Eysenck & Eysenck, 1960; Eysenck ef al. 1962). Extraverts, in whom, according to 
the individual postulate of Eysenck’s theory, cortical inhibition develops rapidly, 
have been found to have shorter after-effects than introverts, in whom cortical 
inhibition develops slowly (Eysenck et al. te Holland, 1960; Eysenck, 1960; 
Claridge, 1960; Lynn, 1960). 

On the basis of these findings and the theory of homoeostatic excitation, it was 
predicted that under conditions of increased cortical inhibition an increase of duration 
of stimulation would produce a shortening of the spiral after-effect duration and that 
this reduction in the after-effect would be greater for the expansion after-effect than 
for the contraction after-effect. The argument underlying this prediction is that the 
level of inhibition accumulated with increase of stimulation would be greater for the 
expansion after-effect since the inhibition would be retained within the contour of 
the spiral disk. 

Similarly, it was predicted that under conditions of increased cortical excitation 
the increase in duration of the after-effect produced by increase in the duration of 
stimulation would be greater for the expansion after-effect than for the contraction 
after-effect. 

More specifically the predictions tested in Expt. II were: (1) The expansion after- 
effect of extraverts produced by 120 sec. stimulation will be significantly shorter 
than that produced by 30sec. stimulation. (2) The contraction after-effect of 
extraverts will show no change with increase of stimulation. (3) The expansion after- 
effect of introverts produced by 120 sec. stimulation will be significantly longer than 
that produced by 30 sec. stimulation. (4) The contraction after-effeot of introverts 
will show no change with increase in duration of stimulation. 


Method 


The subjects used were 12 boys and 12 girls whose ages ranged from 14 to 17. They were chosen 
from a group of 250 children on the basis of their scores on the Junior M.P.I. (Furneaux & 
Gibson, 1961) such that their scores fell at least 1 s.p. above or below the mean for the total group. 

Each of the groups of 12 extraverts and 12 introverts was then split on a random basis into 
four groups of three subjecta each. Each of these four groups received one of four different com- 
binations of direction of rotation and duration of stimulation. 

The subject was given a 15 sec. practice trial on the spiral and after a rest period of 15 min. 
was given one of the four following stimulating conditions: (1) 30sec. clockwise rotation; 
(2) 120 sec. clockwise rotation; (3) 30 sec. counterclockwise rotation; (4) 120 sec. counterclock- 
wise rotation. 


Results 


The mean duration of the after-effect for each of the eight groups is shown in 
Table 2. 
Table 2. Mean duration of the spiral after-effect in sec. (Expt. II) 


Duration of stimulation 


Type of m 
Group after-effect 30 sec. 120 seo. 
Extraverts Expansion 15-40 27-13 
Contraction 11-40 38-27 
Introverts Expansion 8-67 20-80 


Contraction 5-07 17-53 
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An analysis of variance of the data (Table 3) indicated: (1) that the main effects 
of extraversion and duration of stimulation were significant; (2) that the second- 
order interaction between direction of rotation, duration of stimulation and extra- 
version was significant. 

Contrary to the prediction from Eysenck’s theory and out of line with previous 
findings, the after-effect of the extraverts was significantly longer than that of 
introverts. No satisfactory explanation has been found for this result. 

For both extraverts and introverts the expansion and contraction after-effects 
showed a significant increase from 30 to 120 sec, stimulation. The significant second- 
order interaction would appear to be due to the greater increase in the case of the 
contraction after-effect of the extraverts. 

Only the significant increase of the introverts’ expansion after-effect with increase 
in stimulation time is in line with prediction (Prediction 3). The other findings are 
quite contrary to prediction. 


Table 3. Analysis of variance of the data obtained on extraversion—iniroverston, direchon 
of rotation and duration of stimulation (Expt. II) 


Sum of 

Source squares D.F. MB. `P 
Due to differences in direction 0-02 1 0-02 — 
Due to differences in duration of stimulation 1497-84 1 1497-84 < 0-001 
Due to differances in extraversion—introversion 604-00 1 604-00 < 0-001 
Due to direction : duration interaction 89-71 1 89:71 — 
Due to direction : extraversion interaction 23-51 1 28-51 — 
Due to duration : extraversion interaction 78-60 1 73°50 — 
Due to interaction between direction, duration 182-14 1 132-14 < 0:05 

and extraveraion 
Residual error 468-80 16 29-30 
Total 2889-52 23 
EXPERIMENT ITI 


Despite the lack of confirmation of the predictions, it was decided to make a further 
test of the predicted effects of increasing inhibition or excitation. In the third 
experiment, level of inhibition was increased by the use of depressant drugs (sodium 
seconal and meprobamate) and level of excitation was increased by the use of a 
stimulant drug (dextro-amphetamine). 

The assumption that these drugs would have the stated effects on level of inhibition 
and excitation was based on Eysenck’s drug postulate which states that ‘depressant 
drugs increase cortical inhibition and decrease cortical excitation and thereby pro- 
duce extraverted behaviour patterns whereas stimulant drugs decrease cortical 
inhibition, increase cortical excitation, and thereby produce introverted behaviour 
patterns’ (Eysenck, 1961). 

On the basis of the argument presented for Expt. II relating level of inhibition and 
excitation to direction of rotation and duration of stimulation, it was predicted: 
(1) The expansion after-effect of subjects who had received sodium seconal or 
meprobamate would be significantly shorter after 120 sec. stimulation than after 
30 seo, stimulation. (2) The contraction after-effects of the subjects who had received 
sodium seconal or meprobamate would show no change with increase in duration of 
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stimulation from 30 to 120 sec. (3) The expansion after-effects of subjects who had 
received dextro-amphetamine would be significantly longer after 120 sec. stimulation 
than after 30 seo. stimulation. (4) The contraction after-effect of subjects who had 
received dextro-amphetamine would show no change with an increase of stimulation 
from 30 to 120 sec. 


Method 


The subjects used were 74 females and 26 males whose ages ranged from 17 to 43. They were 
chosen from a group of 331 subjects (244 females and 87 males) on the basis of their scores on the 
Maudsley Personality Inventory (Eysenck, 1959). To rule out the effects of the extraversion 
variable, only those subjects were used whose extraversion scores were less than 1 s.p. from the 
mean for the total group. 

The selected group of 100 subjects was divided randomly into 20 subgroups of five subjecte 
each. Each of these subgroups received one of 20 different combinations of five drug treatments, 
two directions of rotation and two durations of stimulation. 

Each subject was given a 15 sec. practice trial on the spiral. One and a half hours after 
administration of the drug treatment, one of the four following stimulating conditions with the 
spiral were presented: (1) 80sec. clockwise rotation; (2) 30 sec. counter-clockwise rotation; 
(3) 120 sec. clockwise rotation; (4) 120 sec. counter-clockwise rotation. 

The subject received one of the following drug treatments: (1) no drug (the subjecta in this 
group were tested 14 hr. after the practice session); (2) placebo; (3) 10 mg. dextro-amphetamine; 
(4) 800 mg. meprobamate; (5) 195 mg. sodium seconal. 


Table 4. Mean duration of the spiral after-effect in sec. (Expt. III) 


Expansion (sec.) Contraction (sec.) 

mw nF 

30 120 30 120 
No drug 25-38 50-02 18-88 19-19 
Placebo 28-43 21-16 17-51 21-46 
Meprobamate 20-99 38-23 14:31 27-00 
Sodium seconal 28-85 18-19 11-94 39-65 
Dextro-amphetamine 31-93 23-74 17-67 20-66 


Table 5. Analysis of variance of the data obtained on direction of rotation, duration 
of stimulation and drug administered (Expt. III) 


Sum of 

Source D.F. gquares M.S. V. P 
Due to direction of rotation 1 1,548-50 1,548-50 < 0-01 
Due to drug 4 431-66 107-91 -— 
Due to duration of stimulation 1 1,003-68 1,003-68 < 0-05 
Direction : duration interaction 1 255-08 255-08 ~~ 
Direction : drug interaction 4 1,138-25 284-56 _ 
Drug : duration interaction 4 1,305-71 826-43 = 
Due to interaction between direction, drug and 4 2,666-07 666-52 < 0-025 

duration 

Residual error 80 15,293-50 191-17 
Total 99 23,542-45 


Results 


The mean duration of the after-effect for the 20 subgroups is shown in Table 4. 

An analysis of variance of the data (Table 5) indicated that: (1) The main effect of 
direction of rotation was significant. (2) The main effect of duration of stimulation 
was significant. (3) The second-order interaction between direction of rotation, 
duration of stimulation and drug treatment was significant. 
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In line with previous findings, the expansion after-effeot was significantly longer 
than the contraction after-effect. 

In line with prediction from the theory of homoeostatio excitation-inhibition andthe 
findings of Expt. I, there was a significant increase in the expansion after-effect and 
no change in the contraction after-effect under no drug conditions. 

In line with prediction (1) there was a decrease in the expansion after-effect with 
increase of stimulation for the sodium seconal group. But this difference is not 
statistically significant when tested by a ¢ test based on the analysis of variance. 

Contrary to prediction (2) there was a significant increase in the contraction after- 
effect with increase of stimulation for the sodium seconal group. It would appear, 
however, to be in line with the significant increase in the contraction after-effect with 
an increase of stimulation time found with the extraverts in Expt. II. 

Contrary to prediction (3) there was a drop in duration of the expansion after-effect 
with increase of stimulation for the dextro-amphetamine subjects though this drop is 
not statistically significant. 

In line with prediction (4), the contraction after-effect of the dextro-amphetamine 
group showed little change with increase in duration of stimulation. 

It will be noted that, for the placebo group, the expansion after-effect did not 
increase with increased stimulation. No explanation for this result can be given. The 
effects of meprobamate were not significant. 


Exprrment IV 


On the basis of his theory of cortical excitation—inhibition, Eysenck has predicted 
that massed practice should lead to a reduction in the length of the spiral after-effect. 
He argues that the neural pathways mediating the after-effect are prone to inhibition 
or satiation and that massed practice should lead to an accumulation of inhibition. 
He also has predicted that a period of rest should lead to a dissipation of inhibition 
and thus to reminiscence, i.e. a lengthening of the after-effect to near its original 
value (Eysenck & Eysenck, 1960). 

The predictions have not received unequivocal confirmation. Only the studies by 
Eysenck & Eysenck (1960), and by Eysenck et al. (1962), present data in line with the 
predicted decrease in the after-effect with massed practice. The studies by Eysenck 
ef al. (1957), and Pickersgill & Jeeves (1958), though showing a drop in duration of 
after-effect with repeated stimulation, are concerned with repeated trials rather than 
massed trials. Costello (1961) found no significant effects of massed practice in one 
study, and in a second study (Costello, 1963) found a significant decrease followed by 
significant increase in duration of the after-effect. 

With regard to reminiscence, there is even less substantiation of the predicted 
effect since there is no evidence of a significant reminiscence effect in any of the above 
studies and in one study (Costello, 1963) there was a significant decrease in the after- 
effect after a rest period. 

An attempt has been made to explain the significant decrease followed by a 
significant increase in duration of the after-effect in Costello’s study, by means of the 
theory of homoeostatic excitation-inhibition. It was proposed that the inhibition 
produced by massed practice builds up to a critical level beyond which further 
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massed practice will result in an increase in excitation up to a second critical level 
beyond which inhibition will once more appear and so on. 

Though in the 1961 study Costello did not find a significant effect of massed 
practice during the first six massed trials, during the second set of six massed trials 
presented after the rest period of 10 min. he found that the contraction after-effeot 
showed a significant drop in duration from trial 1 to trial 3 followed by a significant 
increase from trial 3 to trial 6. After the rest period, the expansion after-effect 
alternately increased and decreased by a statistically insignificant amount. 

The purpose of this experiment was to investigate further the effects of massed 
practice on the spiral after-effect and the interaction of this effect with the effect of 
difference in direction of rotation of the spiral and the effect of the administration 
of stimulant and depressant drugs. 

In the introduction to Expt. II we gave our reasons for believing that inhibition 
accumulates more readily in the case of clockwise rotation of the spiral. It was pre- 
dicted, therefore, that massed practice would result in alternating decrease and 
increase of the spiral after-effect and this would be more marked in the case of the 
expansion after-effect. 

It was further predicted that this effect of massed practice would be more marked 
after administration of depressant (sodium seconal, meprobamate) or stimulant drugs 
(dextro-amphetamine) since these drugs would produce an increase in the level of 
cortical inhibition or cortical excitation. 


Method 


The subjects used were the 74 females and 26 males used previously for Expt. III. The 
selected group of 100 subjects was divided randomly into 10 subgroups of 10 subjects each. 
Each of these subgroups received one of 10 different combinations of five drug treatments and 
two directions of rotation. Each subject received the same drug treatment he had received in 
Expt. ILI. 

The subject was given a 15 sec. practice trial on the spiral. At the end of the rotation period 
he was to watch the after-effect and to press a switch on his right when the after-effect ceased. 
One and a half hours after administration of the drug treatment, he was given 10 massed trials 
followed by a 15 min. rest period and three further massed trials. Half the subjects were pre- 
sented with a clockwise rotation (expansion after-effect) and half with a counter-clockwise 
rotation (contraction after-effect). 


Results 


The results for the no drug, sodium seconal and dextro-amphetamine groups are 
presented in Fig. 1. 

The results for the meprobamate and placebo groups have been omitted from the 
graph since they were similar to the results for the no drug group. The results for all the 
groups were, however, included in the analysis of variance which followed the method 
proposed by Eysenck et al. (1962). 

With ten groups of ten subjects each subjected to experimentation with a particular 
direction and drug and ten trials made before the rest pause and three after, the total 


number of observations is 
10x 10x13 = 1300. 


The total observed variation about the general mean is 110289-19 with 1299 D.F. Itis 
separable into two parts, variation among the subjects and variation within the 
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subjects. The latter part consists of each subject’s variation about his own mean for 
the 13 trials so that it has 100x 12 = 1200 p.r. It can be separated again into two 
parts: variation among trials with 12 D.F. and a residual due to interaction between 
person and trial. 


x---x No drug 
O-—O D-amphetamine 
4-—- Sodium seconal 





172345678910 123 "12345678910 123 
Expanding spiral Contracting spiral 
Fig. 1. Spiral after-effects as a function of drugs administered, direction of rotation and massing 
of practice. (Length of after-effects in seconds is shown on the ordinate; trials and rest periods 
are shown on the abscissa.) 


The first part of thefanalysis, concerning variation among the subjects, is shown in 
Table 6. 

Differences due to differences in direction of rotation are highly significant. The 
other effects are not significant. 

The second part of the analysis, concerning variation among trials, is also shown in 
Table 6. 

It can be seen that the effect of the pause is statistically significant. 


Theory of homoeostatic excitation—inhibition 197 
Finally, the residual variation within the subjects can be analysed as shown in 
Table 6. 


It can be seen that only the interaction between direction of rotation and trials 
reaches a statistical level of significance. 


Table 6 
Sum of 
Source squares D.F. M.8.V. 
Variation among the subjects 

Due to differences in direction 12,074-22 1 12,074:22** 
Due to differences in drug 5, 269-04 4 1,317°26 
Due to direction : drug interaction 1,729-76 4 432-44 
Residual error, i.e. variation between subjecte 60,211-11 90 669-01 

under the same experimental conditions 
Total observed 79,284-13 99 

Variation among the trials 

Due to the pause 1,476-87 1 1,476:87** 
Residual variation between trials not separated 383-82 11 34:893 

by the pause 
Total observed 1,860-69 12 155-06 

Residual variation 

Dnue to drug: trial interaction 1,844-35 48 28-01 
Due to direction: trial interaction 590-38 12 49-20* 
Due to interaction of direction : drug and trials 1,170-67 48 24°39 
Not associated with any experimentally con- 26,038-97 1080 24-11 

trolled effects 
Total observed 29,144:37 1188 24-53 


* P < 0-05. ** P< 001. 


Although combining all groups there is an over-all drop in duration of the after- 
effect from trial 1 (mean 21-35 sec.) to trial 10 (mean 19-92 sec.), it can be seen from 
the graph that there is an alternating decrease and increase in the duration. This is in 
line with the general prediction from the theory of homoeostatic excitation—inhibition. 
This effect of massing trials would seem to be more in evidence for the expansion 
than for the contraction after-effect and this is substantiated by the significant inter- 
action of direction of rotation and trials effect. This also is in line with prediction. 

Though examination of the graph suggests that there is an interaction between 
direction of rotation, trials and drug, this interaction does not reach statistical 
significance and the prediction regarding the effects of the drugs is not confirmed. 
The effect of the pause was significant though there was a drop in duration of the 
after-effect following the pause contrary to Eysenck’s predicted reminiscence effect. 
The over-all mean for trial 10 was, as noted above, 19-92 sec. and for the first post- 
pause trial 18-03 sec. 


Discussion 


The predictions from the theory of homoecostatic excitation—inhibition that there 
would be a significant increase in the expansion after-effect with an increase in 
stimulation time and that the contraction after-effect would show no change with 
increase of stimulation time were confirmed in Expt. I. 
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The general ‘prediction of a second-order interaction between extraversion, direc- 
tion of rotation and duration of stimulation was confirmed by Expt. Il. But the more 
specific predictions concerning this interaction were not confirmed—the results being 
quite contrary to prediction. 

Similar results were obtained with the predicted second-order interaction between 
drugs, direction of rotation and duration of stimulation in Expt. IMI. 

In Expt. IV the predicted alternating decrease and increase of the after-effect , 
with massed trials did ocour and was more in evidence for the expansion after-effect. 
The prediction that this effect of massed practice would be increased after admini- 
stration of depressant or stimulant drugs was not confirmed. 

One is tempted to conclude that the theory has received little confirmation and 
must be reformulated. But is this really the case? The main proposition of the theory 
is that accumulation of excitation may result in homoeostatic inhibition and accumula- 
tion of inhibition may result in homoeostatic excitation. Since the theory postulates 
that ‘paradoxical’ reversal of the state of the central nervous system may occur by its 
very nature, the occurrence of ‘paradoxical’ behavioural observations is predicted. 

The theory then has, in one sense, been supported by the findings. But by its very 
confirmation it follows that the theory is useless. It is useless so far as specific 
predictions are concerned. 

It may be argued that the theory simply needs reformulating to account for the 
findings and to generate specific predictions. It appears, however, that reformulation 
would have to be to a degree such that the whole nature of the theory would be 
changed. The findings suggest that molar neuropsychological theories may be of little 
value and that theories concerning psychological and neural events would have to 
be formulated at a molecular level in relation to specific functions. 

One is often presented with the argument of the molecular theorists that it is 
impossible to predict performance on, for instance, the spiral after-effect because 
there are too many variables involved. They argue that one would have to study 
intensively the parameters of the spiral after-effect phenomenon before attempting 
to make predictions concerning the function. 

The findings reported here have suggested that homoeostatic or seemingly para- 
doxical events occur readily in the nervous system and gives the molecular theorists 
a further argument for their case. 


This work was supported by a grant from Wallace Laboratories, New Jersey. 
Thanks are due to Mrs Gloria Glab, who conducted the experiments, to the medical 
staff of the Munroe Wing for their supervision of drug administration, and to 
Dr Patrick Slater for his statistical advice. 
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EFFECTS OF SENSORY INPUT AND SENSORY 
DOMINANCE ON SEVERELY DISTURBED, AUTISTIC 
CHILDREN AND ON SUBNORMAL CONTROLS 


By BEATE HERMELIN anv N. O'CONNOR 


Medical Research Council, Soctal Psychiatry Research Unit, Institute 
of Psychiatry, London, S.H. 5 


Sensory dominance in children differs with age, development and experience and may be a 
diagnostic differential in the case of autistic children. This hypothesis was explored in three 
experiments with autistic children, one concerned with sensory dominance, one with sense 
discrimination learning and one with the dynamics of this learning process. Imbecile children 
of the same performance I.Q. were used as controls. 

The experiments showed that psychotic and control children responded most readily to light 
stimuli, but that this was followed by response to touch stimuli in the autistic children, and by 
response to sound stimuli in the controls. Differential rewarding resulted in dominance changes 
to the same extent in each group. However, autistic children did not learn to suppress a 
previously dominant stimulus orientation habit as quickly ss the controls. 


I. Inrropvoetion 


There is some evidence that the concept of a hierarchical structure of sensory 
systems is connected with the developmental process in children. Amongst others 
Renshaw (1930), Zaporozhets (1961) and Birch (1962) used this concept. According 
to this theory interoceptive and visceral sensations are dominant in the young child, 
and this dominance is gradually superseded, first by tactile and kinaesthetic and then 
by the telereceptors, i.e. the auditory and visual sensory systems. A parallel process 
is the gradual establishment of the equivalence and integration of different sensory 
information, so that stimuli to one sense can be readily recognized and interpreted in 
another. Such concepts are of interest for investigating responses to environmental 
stimulation in psychotic or autistic children. Goldfarb (1956) has suggested that 
schizophrenic children make contact with their environment through the proximal 
rather than the distance receptor channels. The relative dominance of different 
receptors may be important for the control of the behaviour of such children in an 
experimental environment. 

Three experiments were therefore planned to study the effects of sensory input and 
dominance in severely disturbed autistic children. The first experiment studied 
sensory dominance, the second sensory discrimination learning and the third analysed 
the dynamics of this learning process. 


IO. Exprrmmnr I 
Subjects 
Severely subnormal disturbed children were selected by a psychiatrist on the basis of the 
presence of manneristic or autistic behaviour. Controls were matched for age, sex and as far as 
possible for 1.9. Each subject was then checked against a list of behaviour items, selected by 


Creak et al. (1961), which describes behaviour frequently found in autistic children. No child was 
selected for the autistic group unless he had at least three of these symptoms and either one of 
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two items regarded as of major diagnostic importance. No control showed any symptom. The 
selection of subjects was made on the basis of behavioural criteria only. Children with evidence 
of 0.N.s. damage were included in both the experimental and control groups along with other 
children without such signs. No difference between the groups was found concerning frequency 
of such clinical signs. 

The mean age of the psychotic and control groups was 12 years, ranging from 8-6 to 16 years. 
The mean 1.q. for the psychotic children was 40 points, ranging from 28 to 56 and that for the 
controls 43 points with a range from 30 to 56. 


Method 


Ten autistic and ten undisturbed, severely subnormal children acted as subjects. The aim was 
to isolate those sense avenues to which the subjects would be pre-eminently responsive in the 
organization of their response behaviour. 

Subjects were tested individually whilst sitting at a small table opposite the experimenter 
with the apparatus on the table between them. Simultaneous bimodal stimulation was presented, 
and visual, auditory and tactile stimuli were used. Lights were placed on either end of a 30 in. 
by 16 in. hardboard display panel, and buzzera were mounted behind the screen, out of sight of 
the subject. Loops on a piece of string, secured around the ankles on each leg of the subjects 
and pulled by the experimenter, provided tactile stimulation. There were six possible stimulus 
combinations: 


Light (right)/Sound (left Sound (right)/Light (left) 


Light (right)/Touch (left) Touch (right)/Light (left) 
Touch (right)/Sound. (left) Sound (right)/Touch (left) 


Thus at each trial two stimuli of different modalities were presented simultaneously, one on the 
left and one on the right side. Order of presentation of stimulus combinations was randomized 
over 60 trials by the use of a Latin Square. Thus each stimulus combination occurred ten times. 
Apart from a subjective judgement by the experimenters no attempt was made to equate 
intensities of the stimuli over different modalities. 

Prior to the experimental trials each subject was presented with all stimuli singly and in 
succession. He was instructed to point to the side at which the stimulus was presented, and was 
then rewarded with a sweet. When, as was the case with some of the autistic children, the 
subject refused to point, turning of the head or eyes towards the stimulus source was accepted 
as response. 

Following the training session, and without further instruction, two stimuli in different 
modalities were presented simultaneously, one on the right and the other on the left side. Thus 
if, for instance, the subject received a tactile stimulus on the left together with a visual one from 
the right, he could point to either side, and each respohse, regardless of to which stimulus it 
occurred, was rewarded. Hach response was recorded. 


Results 


The data were investigated for the following trends. First, it may have been that 
position habits had developed, for instance the subject always pointing to the right, 
or alternating between left and right. As each of the stimuli occurred equally fre- 
quently on either side, an equal distribution of scores would thus have resulted over 
modalities. No score of any child approached such a pattern. Similarly, if position 
were the determining factor in choice, then the scores in, for instance, Sound (right)/ 
Light (left), and Light (left)/Sound (right) conditions should differ. Since ¢ tests 
revealed no such differences, the six conditions were combined to give three combi- 
nations of Sound/Light, Light/Touch and Sound/Touch for farther analysis. The total 
numbers of responses made to each stimulus under each condition are shown in 
Table 1. 
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The table shows clearly that both groups responded predominantly to light when- 
ever a visual stimulus was a component in the combination of signals. It also shows 
that, when touch and light were combined, the autistic children though still obtaining 
a clearly dominant light score, responded somewhat more frequently to the touch 
stimulus than did the controls. However, the most marked difference between the 
groups is evident in the conditions in which a sound and a touch stimulus were the 
alternatives. In this instance, the controls showed a clearly dominant sound score, 
whereas the responses of the psychotics were made more often to the touch stimulus. 
If the frequency distributions of light versus sound responses are compared, the 
response pattern of the groups does not differ significantly. Subjects from both 
groups respond more frequently to light than sound. However, there is a highly 
significant difference between the groups in the distribution of scores in the ound- 
Touch stimulus combination (t= 9-67, P<0-001). As stated, this reflects the touch 
dominance in the psychotics in contrast to the sound dominance in the controls. The 
relative predominance of tactile input for the psychotics is also evident in the pattern 
of responses to the Light-Touch stimulus combination. The difference in the distri- 
bution of frequencies between the groups is significant (f= 2-88, P < 0-02). 


Table 1. Number of responses to bimodal stimulus presentation 
Number of responses (optimal 200) 


Stimulus 

conditions Psychotics Controls 
Sound 26 18 
Light 174 182 
Touch 48 2 
Light 152 198 
Sound 53 168 
Touch 147 32 


IO. ExrermanT IT 


The same 20 children who acted as subjects in the first experiment took part in a series of 
discrimination learning trials. But while every response, regardless to which stimulus it had been 
made, was rewarded in Expt. I, only the selection of either the sound or the touch was rewarded 
in this series. Two questions were asked. First, would there be a difference between the groups 
in the ability to reject a previously preferred stimulus and choose instead one formerly less 
favoured? Secondly, would there be a differential effect of sound and touch on the response 
pattern of the subjects, the psychotic! finding it easier] to learn to respond to tactile, and the 
controls to auditory stimulation? 


Method 


The same apparatus was used as that in the previous experiment. Light was presented 
simultaneously with either sound or touch for 40 trials, 20 for each condition. Presentation for 
stimulus combinations and left or right positions was varied in a balanced random order. 

The child was told that he would be given a counter every time he pointed to the correct one 
of two stimuli, and that five counters would be exchanged for a sweet. The selection of either 
sound or touch was rewarded while that of light was not. 


Results 
The score for each subject was the number of correct responses to the sound or 


touch stimulus, while ignoring the light on the opposite side of the display panel. 


These scores are given in Table 2. 
14-2 
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No significant difference was found for either group in the frequency with which 
they responded to sound or touch. The total number of correct responses also did not 
differ significantly between the groups, nor did the number of children fròm either 
group who gave more than 20 correct responses out of a possible 40. An analysis of 
variance was carried out, which compared the frequency of responses to light in the 
first and second experiments. As previously stated, both groups gave significantly 
more responses to light than to either sound or touch in the previous experiment, 
when the responses were rewarded regardless to which signal modality they were 
made, As responses to light remained unrewarded in the second experiment, a 
decrease of such responses in comparison with Expt. I can be regarded as a function of 
the changed re-inforcement schedule. A summary of the results of the analysis is 
given in Table 3. 

As can be seen, there was a highly significant difference between experiments, 
confirming the effect of re-inforcement on response to different stimulus input. This 
was the case for both groups. 


Table 2. Number of correct responses to sound and touch stimult 


Paychotics Controls 
Touch 92 106 
Sound 108 121 


Table 3. Analysis of variance, dominance versus discrimination scores 


Sum of Mean 
Source DE. squares square F P 
Between groups 1 12-1 12-1 — — 
Between treatments 1 2822-4 2822-4 28-6 0-001 
Groups/treatments 1 184-9 184-9 — — 
Between people within groups 18 1710-25 95-0 — — 
Residual 18 1776-7 98-7 — — 


Total 39 — — 


| 
l 


IV. Exprament IM 


The difference in response pattern following a change in the re-inforcement schedule, which 
had been found in psychotic children as well as in controls, was due to decreasing a predominance 
of responses to light stimuli found in the first experiment to a level at which responses to either 
of the three sensory stimuli were equally frequent in Expt. I. This might have resulted from an 
increased dominance of sound or touch as opposed to light or from an increased capacity to 
ignore light in favour of any other stimulus whatever. In order to analyse further the effect of 
different sensory input on the response pattern of the two groups, the task was broken up into 
its components, i.e. responses to touch and sound, and inhibition of such a response to light. 


Method 


Two children from each group of those previously used as subjects were not available for 
retesting. The other 18 were used again, as well as six more, who had not previously taken part. 
There were thus 12 subjects diagnosed as psychotic and 12 subnormal controls. Each subject 
was again given 40 stimulus presentations. However, where previously two stimuli of different 
sense modality had been presented simultaneously, this time light, sound and touch were 
presented singly. Twenty trials consisted of presenting sound or touch on either the left or the 
right side, and responses to the side on which the stimulus occurred were rewarded. There were 
also 20 trials in which the light alone was presented on either the right or the left, and in those 
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trials the response to the opposite side, i.e. the one on which the light was not was rewarded. 
Tasks I and II were given first and second to alternate subjects. Presentation of the stimulus on. 
either the right or the left side, and sequence of sound and touch stimuli were varied in a balanced 
random order. 


Results 
The results for both tasks and both groups are given in Table 4. 


Table 4. Number of orientation responses to sound and touch and 
inhibition of responses to light 


Psychotics Controls 
Orientation. 171 185 
Inhibition 75 182 


The significant interaction in the analysis of variance, summarized in Table 5, 
shows that while there is no difference between the two tasks in the controls, there is 
such a difference in the psychotic group. While the psychotic children do not differ 
from the controls in their ability to respond to the side on which sound or touch are 
presented, they do differ from them in the frequency of responses to that side of the 
display opposite to that on which the light is presented. Because of the significant 
interaction term in the analysis, main terms are not discussed. 


Table 5. Analysis of variance of orientation and inhibition responses 


Sum of Mean 
Source D.F. squares square F P 
Between groups I 305-02 305-02 11-67 — 
Between trestments 1 204-18 204-18 9:76 — 
Groups/treatments 1 180-19 180-19 8-62 0-01 
Between people within groups 22 574-96 26-13 — — 
Residual 22 460-13 20-91 — — 


Total 47 — — a = 


V. Discussion 


The results obtained in these three experiments may be summarized by saying that 
when presented with bimodal combinations of light, sound and touch stimuli, 
psychotic children as well as their subnormal controls responded most frequently to 
light. When a stimulus combination of sound and touch was presented, the psychotics 
tended to respond to touch and the controls to the sound stimulus. However, when in 
the second experiment responses to sound or touch only were rewarded, while those 
to light were not, the number of responses to light decreased in both groups equally. 

Thus while hierarchical dominance of the visual systems had developed in both 
groups, the pattern of response behaviour to sound and touch indicated differential 
effects of sensory input for the two groups. This lack of dominance of auditory over 
tactile stimulation in the psychotic children may be related to their very impaired 
speech development. 

When touch and light were presented simultaneously, one on the right and the 
other on the left, and then response to touch was rewarded while response to light was 
not, the frequency of response to light and touch were equal. The same is true of the 
simultaneous light-sound combination and these results were found in both the 
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groups. This finding suggests that psychotic children are affected by changes in re- 
inforcement schedules just as controls are, It supports the results of Ferster & 
DeMyer (1962) who were able to control the behaviour of autistic children through 
instrumental conditioning techniques. These authors concluded that the results of 
such techniques did not suggest any basic deficit in the rate at which these children 
acquired new patterns of behaviour, when compared with normals. When, as in the 
present study, the effects of re-inforeement on behaviour are compared between 
psychotic children and subnormal children without behaviour disturbance, both 
groups respond to the same extent. In the present study a spontaneous preference, 
i.e. the response to light, had to be extinguished in favour of other re-inforced stimuli. 
Our results show that it is this extinction of a dominant response pattern, rather than 
the establishing of a new one, which is impaired in psychotic children. While both 
processes were controlled to the same extent through the re-inforcement schedule in 
the controls, there was a differential effect in the experimental group. Lack of 
inhibition of dominant behaviour patterns, rather than the ability to acquire new ones, 
may distinguish psychotic children from their subnormal controls. 


Our thanks are due to Dr J. M. Crawford, Dr D. W. Smith and Mrs K. Mair of 
Botleys Park Hospital and to Dr Gibson and Dr P. Sylvester of St Lawrence’s 
Hospital, and to the staff of these hospitals for their kind co-operation. 
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PERFORMANCE AND LEVEL OF ACTIVATION 
IN SCHIZOPHRENICS AND NORMALS 
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Four experiments are presented which provide evidence for a relationship between perfor- 
mance and indices of level of activation. This relationship takes the form of a number of equally 
spaced U’s or V’s rather than the single U which is expected from the literature. Mechanisms 
which might be responsible for producing this pattern of results are discussed. 


I. INTRODUOTION 


While an inverted U relationship between activation or arousal level and per- 
formance has been proposed (Hebb, 1955; Malmo, 1959), not many attempts have 
been made to provide direct evidence of its validity. Prior to the introduction of 
arousal or activation concepts into psychological literature (Lindsley, 1951) workers 
such as Duffy (1951) and Freeman (1948) had suggested an inverted U-shaped 
relationship between indices of ‘behavioural intensity’ and performance. Experi- 
ments by, for example, Freeman (1940) and Courts (1942) provided evidence to 
support this form of relationship. More recently Stennett (1957) and Furth & Terry 
(1961), for example, related complex performance and learning to physiological 
indices of arousal or activation in an inverted U-shaped fashion. Attempts, however, 
to repeat Freeman’s original (1940) experiment on simple RT and skin conductance 
level have not met with success (Schlosberg & Kling, 1969). These workers suggest 
that this failure is due to the lack of use of multiple indices of activation level. On 
the basis of the results to be presented here it is proposed that the failure to find a 
simple U-shaped relationship could occur for three reasons. First, that the relation- 
ship in fact takes the form of a number of U’s and that the performance/activation 
relationship of any one subject does not necessarily remain on the same ‘U’ on 
successive periods of testing. Secondly, performance and activation level are not 
related at certain performance levels. Thirdly, that measures of autonomic activity 
level may not necessarily be relevant where it is necessary to know the state of activity 
at a cortical level. 

The momentary state of activation at the cortex measured by the state of the alpha 
rhythm has been related to simple RT by Walsh (1952), O'Hare (1954), Lansing 
(1957), Lansing, Schwartz & Lindsley (1959), Fedio, Mirsky, Smith & Parry (1961), 
Callaway (1962) and Surwillo (1963). The absence of a satisfactory index of the 
relatively more permanent level of activation of the cortex has made it difficult to 
provide an adequate test of the validity of the inverted U hypothesis when relating 
performance to cortical activation level. It has been proposed (Venables, 1963a) 
that the threshold at which the subject reports fusion of a pair of temporally close 
light flashes may be used as an index of cortical activity level. A first experiment, 
relating on a single occasion this index to simple reaction time using schizophrenics 
as subjects, gave strong evidence of a multiple V relationship between the two 
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measures. In view of the rather disturbingly close fit of the data to what was virtually 
an arbitrary set of parameters, & second experiment was performed with the following 
aims. First, to see whether the data fitted the parameters of the multiple V pattern 
set up by the first experiment. Secondly, to examine the data from the same subject 
on three separate occasions to see whether the subject kept to the ‘same V’ as 
required by Freeman’s (1940) experiment or whether the data from one subject 
required & multiple V relationship to encompass it. Thirdly, as the first experiment 
had used only schizophrenics as subjects, to see whether normal subjects showed 
results fitting the same set of parameters. Fourthly, in view of the close relationship 
(Venables, 1963a) between threshold of fusion of two flashes and skin potential level 
as indices of activation level in schizophrenics, to see whether the data would fit the 
multiple V relationship previously found directly transcribed into skin potential 
terms. This final aim was included because it was thought that the multiple V 
relationship could possibly result from an artifact in the measurement of two flash 
thresholds. It was unlikely that the same artifact could be Present in a measure 80 
different as akin potential. 

To test further the generality of the multiple V relationship, experiments were 
undertaken in which performance on card sorting and a free association task was 
related to cortical activation. 


I. METHOD 
Apparatus 
(A) Measurement of threshold of fuston of patred light flashes 


Approximately square wave flashes of light 5 mseo. in duration were produced by applying 
pulses to the grid of a Ferranti CL. 66 cathode-ray tube. This tube has a phosphor coating which 
produces an essentially white source of light and has a decay time of 5 usec. Associated timing 
equipment made possible the presentation of two flashes of light the interval between which 
was continuously variable and could be set to the nearest millisecond in the working range of 
the experiment, between 30 and 140 msec. The intensity of the flash was attenuated to 60 ft. 
lambert by a neutral density filter. An edge-lit Perspex block in front of the tube face provided a 
fixation patch of 0-025 ft. lambert. 

A mask with a circular hole in front of the tube face gave a visual angle of L 8°. The experi- 
mental room was completely darkened and the timing apparatus was operated from an adjacent 
room. A simple press button signallmg system enabled the subject to report the number of 
flashes he saw. 

The subject was seated with his eyes approximately 4 ft. from the tube face, he was asked to 
rest his head between two pads on the chair back which kept it in line with the optical axis of 
the apparatus. He was told that he would see either one or two flashes of light and that all he 
had to do was to report the number by giving one or two presses on a button conveniently 
situated at his right hand. A preliminary practice was given until the subject felt confident that 
he could do what was required. 

The threshold of fusion was determined by the following modification of the constant method. 
A pair of flashes with a long inter-flash interval (14.1.) was presented; if the subject pressed twice, 
flashes with a short 15.1. were presented; if the subject then pressed once the procedure was 
repeated with decreasing range until two 1-F.1.’s a millisecond apart were reached. Pairs of flashea 
at these 1.F.1.’s were then twice repeated and if the responses were maintained the 1.F.1. at which 
the subject pressed once was taken as the threshold. 

The following sequence is from a typical record: 100-2, 50-1, 90-2, 60-1, 70-1, 80-2, 70-1, 
75-1, 78-2, 75-1, 76-1, 76-2, 75-1, 75-1, 76-2, 75-1, 76-2. 

The use of the term threshold may be objected to in that it is not the point at which 50/50 

‘one’ or ‘two’ responses were given. To reach this ‘classical’ type of threshold apparatus of 
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greater accuracy and full use of the constant method would be required. In the present instance 
this degree of accuracy is not required. A threshold 1.7.1. measured to the nearest millisecond 
gives about 100 scale divisions from 40 to 140 msecs. with which to measure cortical activation. The 
reliability of thresholds measured in this way is 0-96 based on the data from 38 schizophrenics 
and 20 normals with thresholds taken on two occasions four minutes apart. 


(B) Measurement of reaction time 


The stimulus used was one of the 5 msec. 50 ft. lambert flashes employed in the threshold 
measurement. A millisecond dekatron timer was started by the closing of relay contacts in a 
circuit saasociated with the trigger circuit which presented pulses to the o.R.rT. Constant errors 
in the circuitry were measured and deducted from the value of RT shown by the timer. The timer 
was stopped by the pressure of a button on the right arm of the subject’s chair. Pressure rather 
than release was used as it had been found m the past that it was more difficult to persuade 
deteriorated schizophrenics to release a button than to press it. This was particularly so when 
they had been pressing the same button to signal whether they saw one or two flashes of light in 
the threshold measurements. 


(C) Measurement of skin potential level (second experiment only) 


Full details of the method of measurement are given in Venables & Sayer (1963). In this 
instance Ag/AgCl electrodes were used with 0-5 g./100 ml. KCl as the electrolyte. Electrodes 
were placed on the bypothenar eminence of the left hand and over an abraded portion of the 
inner surface of the left forearm. Abrasion by sandpaper achieved a source resistance in all 
subjects of less than 100 kQ. With this source resistance and selected electrodes skin potentials 
were measured to the nearest 0-1 mV. Potential artifacts due to the use of non-isothermal elec- 
trodes were autamatically compensated. 


(D) Measurement of card sorting time (third experiment) 


Thirty-six cards were sorted into two piles according to whether they had printed on them 
either a B or a Z appearing among eight other letters. The data used in this study were the 
fastest times (in seconds) achieved by each subject in four consecutive sorts. The procedure was 
similar to that which had been used in @ previous experiment (Venables, 19630). 


(E) Measurement of verbal behaviour (fourth experiment) 


Single word responses to each of twenty words from the Kent & Rosanoff (1910) word list 
were recorded. The twenty stimulus words were selected from the 100 in the original list, to have 
responses of which the probability (Russell & Jenkins (1954) norms) of the most likely word was 
not greater than 0-5 and so that as far as possible there was a linear decline in probability with 
the next most probable words. The average probabilities of the 1st to 8th most likely words were 
in order: 0-32, 0-19, 0-10, 0-06, 0-04, 0-03, 0-02, 0-02. 


"Procedure (Experiments 1 and 2) 


Subjects were seated in front of the apparatus in darkness (except for the fixation patch) 
for 3 min. before the determination of two flash thresholds. Following threshold determination 
21 RT’s were measured. Stimuli were presented without warning at intervals which varied 
randomly between 7-0 and 8-5 sec. (It is difficult to decide in an experiment like the present one 
whether or not to use a forewarning. If a forewarning in another modality is used the effects 
of inter-cortical area or inter-modality activation have to be considered. If, on the other hand, 
a forewarning in the same modality is used there is a high likelihood of confusion between stimulus 

- and warning with deteriorated schizophrenics. An inter-stimulus interval of around 8 sec. is 
probably sufficient to allow desynchronization of the alpha from the previous stimulus and 
response to terminate before the presentation of the next stimulus.) 

In Expt. 2, the electrodes for skin potential measurement were affixed to the left hand and 
arm at the start of the experiment and a ‘continuous recording made throughout the period. 
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In Expt. 3 two-flash thresholds were measured immediately before the first card sorting. 
About 1 min. elapsed between the end of threshold measurement and the start of the first card 
sorting; the time between each sorting was about 1 min. 

In Expt. 4 two-flash thresholds were measured at the start of the experiment; responses to the 
twenty stimulus words which were spoken by the experimenter were obteined immediately after. 
Subjects 

All schizophrenics tested in these experiments had been in hospital for 2 yeara or more and 
could thus be classified as chronic patients. All were within the age range 25-59 years. There 
was definite evidence for all patients that they had had delusions, schizophrenic thought disorder, 
or catatonic motor disturbances, at some time during their illness. No patient had a history of 
epilepsy, organic cerebral disease, or was leucotomized. 

Normal subjects were drawn from the nursing, medical, and artisan staffs of the hospital in 
which the study was carried out. 

Experiment 1. Fifty-six patients took part; forty-two of these were receiving no medication 
at the time of this experiment. Fourteen were receiving various doses of Stelazine (trifluopera- 
zine). The patients were seen on one occasion only. 

Experiment 2. Twenty patients took part on three occasions 1 month apart. None were 
receiving drugs on any occasion or between occasions. Twenty normal controls were also tested 
on the first occasion. Only seventeen were eventually available to provide data on all occasions. 

Experiment 3. Thirty-two patients, none of whom were on drugs, were tested. 

Experiment 4. Sixty-three schizophrenic patients and sixteen normal subjects were tested. 
Twenty-four of the patients were receiving various dosages of chlorpromazine; the remainder 
were unmedicated. 
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Fig. 1. Reaction times and two-flash threshold of 56 schizophrenic subjects with arbitrarily 
fitted multiple V pattern. Open circles, patiente not on drugs; filled circles, patients on 
Stelazine (Expt. 1). 


I. Rusvts 

Experiment 1 
The median of the 21 RT’s given by each subject was plotted against the value of 
his threshold of paired flashes. (Twenty-one R'T’s were recorded so as to obtain an 
actual RT as the median. An even number of RT’s would have resulted in a cal- 
culated median.) The resulting plot for 55 of the 56 subjects is given in Fig. 1. The 
remaining subject had a RT greater than 800 msec. From preliminary experiments 
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telating skin potential (as an activation index) and RT it had become evident that 
a single U-shaped function could not encompass the data. Evidence of multiple U’s 
in this early work suggested that this pattern of relationship might be of use in 
describing the present data. The X-axis spacing of the V’s in Fig. 1 was suggested by 
converting potential indices from the earlier experiments into thresholds by means 
of regression lines given in Venables (1963a@). Multiple V’srather than U’s were found to 
achieve the least ambiguous fit to the data. The slopes of the V’s were decided by 
trial and error. 

In order to decide whether the resulting pattern was a significant fit to the data, 
limits were drawn on either side of the V lines so that there were equal areas of ‘line’ 
and ‘space’. Reading directly from the plot, data from 47 of the subjects fell on the 
‘lines’ and that from eight on the ‘spaces’. By extrapolation the data from the single 
subject outside the limits of Fig. 1 fell on a ‘line’. 

A x® test of this distribution against equal expected frequencies in ‘line’ and 
‘space’ areas gave a value of 28-6 (P < 0-001). 

It has thus been shown that the data relating simple reaction time and a measure 
of cortical activation can be subsumed under a multiple V pattern. To show that this 
pattern is not one of many which might be chosen to fit the data but that it has some 
meaningful status Expt. 2 was carried out. 
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Fig. 2. Reaction times and two-flash thresholds of 20 schizophrenic and 17 normal subjects 
on three occasions. Parameters of pattern identical with those of Expt. 1. Open circles, schizo- 
phrenics; crosses, normals (Expt. 2). 


Experiment 2 
Data relating threshold of fusion of paired flashes and median RT for 20 schizo- 
phrenic and 17 normal subjects on three occasions are plotted in Vig. 2. The para- 
meters of the multiple V pattern in this figure are those of the first experiment. 
Forty-two out of the 60 points given by the schizophrenic subjects fell on ‘lines’; 18 
fell on ‘spaces’; of the 51 points given by normal subjects 29 fell on ‘lines’ and 22 fell 
on. ‘spaces’. 
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Testing these data against equal expected frequencies of points in ‘lines’ and 
‘spaces’ the schizophrenic data show a significant fit to the multiple V pattern 
(x2 = 9-6, P < 0-01). The data from normal subjects do not show a significant fit 
to the proposed pattern (x2 = 0-98, NS). The data are shown in an alternative form 
in Table 1. 


Table 1. Goodness of fii of data from Haupt. 2 to proposed 
multiple U pattern at different RT levels 


Normal Schizophrenic Total 

ro a 
Interval On In On In On In % on 
(msec.) line space line space line space line 
180-189 1 0 1 0 2 0 100 
190-199 1 0 1 0 2 0 100 
200-109 5 2 1 1 6 3 66 
210-219 3 2 1 0 4 2 66 
220-229 2 7 0 3 2 10 17 
230-239 0 3 0 1 0 4 0 
240-249 1 0 1 1 2 1 68 
250-259 4 3 2 1 6 4 60 
260-269 l 1 3 2 4 3 57 
270-279 1 0 1 1 2 l 66 
280-289 3 0 0 0 3 0 100 
290-299 1 0 1 0 2 0 100 
300-349 5 8 3 1 8. 4 66 
350-399 1 1 6 2 zh 3 70 
400-449 7 . 5 0 5 0 100 
450-499 3 3 0 3 0 100 
500-549 2 0 2 0 100 
550-599 4 0 4 0 100 
600-649 4 0 4 0 100 
650-699 2 0 2 0 100 
700-749 0 0 0 0 3 
750-799 0 4 0 4 . 
800 + . 1 1 1 1 50 
Totals 29 22 42 18 71 40 


The goodness of fit to the multiple V pattern is examined at different levels of RT. 
The RT intervals are graded in 10 msec. steps from 180 to 300 msec. and thereafter 
in 50 msec. steps. ; 

From this table it can be seen that the fit to the multiple V pattern is good for RT’s 
above 280 and below 750 msec. (x? = 23:2, P < 0-001 for combined normal and 
schizophrenic data). RT’s between 200 and 280 do not appear to fit the pattern, but. 
the four RT’s below 200 msec. do show a clear fit. 

The data in Fig. 2 are from 37 individuals on three occasions; they were examined 
to see whether there was a tendency for individual data subjects to remain on one V 
from occasion to occasion or to change from V to V. No consistent tendency towards 
either of these alternatives was seen. The data on three occasions for three subjects 
are shown linked together as examples of what can happen. (This is not done for all 
subjects in order to maintain a readable figure.) It can be seen that while the data for- 
one subject are more or less maintained on a single V those for another remain closely 
on the same threshold and show an alteration of RT. The third example shows a. 
maintenance of RT level and a change of threshold between occasions. 
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It could be suggested that the multiplicity of equally spaced V-shaped relation- 
ships could be due to some sort of cyclical artifact in the measurement of fusion of 
paired flashes. To counter this objection reaction time was related to skin potential 
measured at the end of the threshold determination. 

It has been shown that in schizophrenics these measures of autonomic and cortical 
activation level are closely related (r = — 0-72, P < 0-001). Regression lines relating 
the two measures are available (Venables, 1963a). It has also been suggested that 
while skin potential level may possibly be considered as an index of the activity of the 
reticular system, the cortical activity level, as measured by threshold of fusion of 
paired flashes, is a function of the interaction of activating and regulatory functions 
of lower centres on the cortex. It has been proposed that the high correlation 
between autonomic and cortical activity levels in the schizophrenic is due to the 
absence of regulatory activity. The presence of this latter function in normals leads 
to a negative relationship between cortex and autonomic system. 





0 5 10 6b 0 53 30 3 40 45 50 
Skin potential (mV) 
Fig. 8. Reaction times and skin potentials of subjecta in Expt. 2. Multiple V pattern derived 
direotly from that in Figs. 1 and 2, see text. Open circles, schizophrenics; crosses normals 
(Expt. 2). 

Of the available regression lines relating two-flash threshold and potential, that 
which gives threshold in terms of potential for schizophrenics appears to be the correct 
one to use (Th. = —1-24 Pot.+109-2). It is presumed ‘uncontaminated’ by the 
regulatory activity shown in the normal and relates cortical activity in terms of a, 
so to speak, prior function of a lower centre. The equation in the form 

Threshold — 109-2 
— 1-24 
was therefore used to redraw the multiple V-shaped pattern in terms of potential 
and RT.* This is shown in Fig. 3. Boundary limits to give equal ‘lines’ and ‘spaces’ 
were drawn as in Figs. 1 and 2. 


Potential = 





* Asa cheok on this argument the multiple V pattern was drawn using the regression line of potential 
on threshold, caloulated from the same data, Pot. = —0-45 Th.+61-8. The resulting multiple V pattern 
did not fit the data. 
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The data relating RT and skin potential are plotted in Fig. 3. Out of the 60 points 
derived from the schizophrenic data 40 fall in ‘lines’ and 20 on ‘spaces’ (y? = 6-6, 
P < 0-01). The data for normal subjects do not fit the pattern, nor does there appear 
to be any improvement of fit for RT’s above 280 msec. as seen with the threshold 
data. Calculation of a fresh multiple V pattern for normals in terms of the regression 
line relating threshold and potential for these subjects in the resting state (Venables, 
19634) resulted in a slight but not significant improvement. 


Experiment 3 

To determine how far the pattern of results obtained with reaction time was 
capable of being generalized to other tasks in which speed of performance is a 
relevant measure, the relationship between card-sorting time and two-flash threshold 
was examined. Time per card was calculated as the mean time to make 36 two-choice 
sortings. This value was plotted for each subject against his two-flash threshold 
measured immediately before the commencement of card sorting. Using the same 
parameters as those developed in Expts. 1 and 2 a fit to the present data could not be 
obtained. However, choosing V’s of different slope with the same values of two-flash 
threshold for the points of intersection of the V’s as those found for the RT experi- 
ments enabled a significant fit to be made to the data. As before, equal areas of ‘line’ 
and ‘space’ were drawn; data from 24 of the 32 subjects fell on ‘lines’ (x? = 
P < 0-01). The slope of the best fitting V’s in this experiment was 73-5 msec. of sorting 
time per msec. of two-flash threshold; a figure which is almost exactly seven times 
that for the RT data. 

Haperiment 4 

The three previous experiments have been concerned with the relationship between 
a measure of cortical activation and a measure of efficiency of performance expressed. 
in terms of time. Efficiency of performance can, however, be expressed in other ways. 
If the use of language can be considered as performance, the coherence with which 
it is used can perhaps be considered as a measure of efficiency. A range of degrees 
of incoherence of speech may be found in a population of schizophrenics. Coherence 
of speech may be thought of as the extent to which it obeys rules set by grammar, 
syntax and meaning. Thus the appearance of any particular word in a coherent 
sentence is governed by the words which went before and to some extent by the words 
which follow it. The choice of it rather than a number of other words which might 
take its place may be expressed as a probability that it will be chosen out of a finite 
population of other words. Confining the scope of the inquiry to that of meaning, 
the probability of a single word response in a word association experiment may be 
expressed in terms of the number of other words that have been given as responses to 
the stimulus words. Osgood (1957) has suggested ways in which the relative hier- 
archies among a set of probabilities of verbal response alternatives may be changed 
under different motivating or arousing states. His explanation provides the starting- 
point for this experiment. 

Russell & Jenkins (1954) provide response norms for the 100 words of the Kent- 
Rosanoff (1910) word list. Responses were obtained for each subject for each of 
twenty words from this list. The mean probability of each subject’s responses was 
calculated by taking the mean of the summed square roots of the probabilities of each 
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response word. (For small values of P the more correct method of taking the mean of 
the summed arc sine transformations of P is approximated by using ./P.) The data 
thus obtained were plotted against the two-flash threshold measured immediately 
before presentation of the word list. 

Using the same points for intersection of the V’s as in the previous experiments a 
fit to the data could be obtained. For those schizophrenics not on drugs the data for 
29 fell on ‘lines’ while that for 10 fell on ‘spaces’ (x? = 9-48, P < 0-01). For those 
schizophrenics on drugs the data for 16 fell on ‘lines’ and 8 on ‘spaces’ (x? = 2°66, 
NS). For the normals the figures were 11 on ‘lines’ and 6 on ‘spaces’ (xy? = 2-25, 
NS). The data are shown graphically in Fig. 4, which is plotted in the inverse direction 
to previous figures with coherence increasing up the Y-axis. 





Fig. 4. Mean root probabilities of responses to 20 words from the Kent—Rosanoff list and two- 
flash thresholds for 63 patients and 16 normal subjects in Expt. 4. Open circles, schizophrenics 
not on drugs; closed circles, schizophrenics on chlorpromazine; crosses, normals. 


As found in Expt. 2 it seems that a less good fit to the multiple V pattern is 
obtained with near optimal data; thus that for normals is not a significant match to 
the pattern. The lack of significant fit with the data from those patients receiving 
chlorpromazine is due largely to slight deviations from the pattern fitted to the non- 
drugged schizophrenics rather than to any gross deviations from that shown by the 
latter patients. The data provided by this experiment are presented very tentatively 
as it is felt that although logically reached the decision that led to the use of the 
square root transformation of the original probabilities has resulted in data which 
appear to be linearly related in a multiple V fashion to the two-flash data by some 
degree of serendipity. In an effort to provide a further check on the status of the 
patterning of the data presented, a set of 50 pairs of data was generated from adjacent 
columns of a table of random numbers, a restriction being imposed to produce data 
with the same range as that provided in practice. On the basis of the identical pattern 


216 P. H. VENABLES 


which had been found to fit the verbal data 23 items of the artificial data fell on ‘lines’ 
and 28 on ‘spaces’; the best attempt to fit the artificial data by changing the slopes ` 
of the V’s while maintaining points of the V’s at the same threshold values resulted 
in 31 items of data falling on ‘lines’ and 19 on ‘spaces’ (x? = 2-88, NS). It would 
thus appear that the verbal data presented have some claim to be considered as 
having status in reality. 


IV. Discussron 


The results enable the following statements to be made. The majority of the data 
relating RT and an index of cortical activity fit a multiple V-shaped pattern with 
equally spaced V’s. There is a band of RT’s between 200 and 280 msec. where the fit 
to the pattern is not maintained. Individual subjects do not necessarily provide data 
confined to a single V. The data from schizophrenics fit the multiple V pattern trans- 
cribed in terms of skin potential. In normals, owing no doubt to interaction of a 
regulatory influence between lower centres and cortex which disturbs the clear relation 
between activation at these two levels, the pattern of potential and RT directly 
transcribed from the threshold data does not fit. This patterning of results is not 
confined to reaction time but is also found in card sorting and it would appear even 
when the performance is not measured in terms of speed. However, in this latter 
instance as the speed of making a response is probably related to the range of proba- 
bilities of alternative responses which are considered, the verbal performance described 
may be è secondary function of speed. 

The simulation of these results by means of an ad hoc pseudo-physiological model 
could be attempted. However, the likelihood that a model artificially constructed to 
encompass the results would have any physiological relevance seems doubtful. ` 

Explanations of the single inverted U-shaped function relating performance and 
activation level have been attempted by various writers, for example Hebb (1955), 
Malmo (1959) and Welford (1962). The improvement in performance with increasing 
activation level up to an optimum point is explained in various related ways. Hebb 
talks of enhanced synaptic transmission; Welford an increase in system sensitivity 
and responsiveness, and Malmo the facilitation of the circulation of neural impulses 
in closed chains. To achieve the magnitude of changes in RT found in practice it 
seems unlikely that changes in synaptic delay or even in the number of parallel 
neurones firing can be responsible. Rather is it necessary to invoke varying numbers 
of successive delays caused by the series accumulation of circulation times of rever- 
beratory circuits. Enhanced sensitivity of the system with increased facilitation from 
the activation system could thus be expected to decrease response time by the dropping 
out of delay elements formerly required temporally to summate impulses in order to 
overcome high synaptic thresholds. 

The worsening of performance due to supra-optimal arousal levels has also various 
explanations. Hebb suggested the facilitation of irrelevant responses, Malmo the 
growth of high synaptic thresholds in circulatory chains due to excessive bombard- 
ment, and Welford the random firing of neurones leading to noise in the system and a 
decrease in channel capacity. 

Although differently expressed it is possible that the apparent contrast between 
these suggestions arises because they are on different levels of explanation. 
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If it can be accepted that the magnitude of differences in RT found in the present 
experiments is such as to involve the comparatively large delays which are produced 
in closed neuronal chains, it is not a very remote step to see how multiple U- or V- 
shaped patterns can be produced. The momentary sensitivity of motor neurones may 
demand for firing at any one time the summation of one more or one less impulse than 
previously. The reaction time at any one activation level may therefore rise or fall by 
the reverberation time of neuronal chain, Examination of Figs. 1 and 2 suggests that 
this time (the vertical distance between V’s) is of the order of 200 msec. This is in 
contrast to a previous finding (Venables, 1960) suggesting 100 msec. as the time of 
reverberation. While not required for an economical summary of the data a multiple 
V pattern with V’s at 100 msec. vertical separation would undoubtedly encompass 
some of the points which are in ‘spaces’ in the present pattern. The present data do 
not therefore rule out a 100 msec. periodicity. 

As a rather extreme speculation it is suggested that a 33 msec. ‘quantum’ of 
reverberation time as suggested by Augenstine (1958) is the basic building brick of 
the system. This would give a stepwise increase or decrease in RT with increase or 
decrease in activation level that is sufficiently smooth to be in accord with the data. 
It is further suggested that relatively smooth V or U shapes resulting from 33 msec. 
quanta can be switched in relation to activation level by 100 or 200 msec. circuits or by 
combinations of three or six 33 msec. circuits acting together to give the appearance 
of multiple V’s. 

It is suggested that the relative independence of activation level of RT’s having 
values between 200 and 280 msec. is evidence of the optimal operation of the system 
without circulatory delays. This is also suggested by the data in Expt. 4 where ./P 
is greater than about 0:42. It is only when the system is other than optimally sensi- 
tive that the relevance of the arousal system in the determination of the operation 
of delay circuits becomes manifest. 

However, this is, as has been said, extreme speculation; further work is required to 
establish the validity of the general pattern and to extend the work by determining 
what features of the experimental situation change the parameters of the pattern. 
The value of results would seem to lie in the light they throw on why it has been 
difficult heretofore to discover simple relations between performance and arousal. 


This work was carried out at Netherne Hospital, Coulsdon, Surrey, by kind per- 
mission of the Medical Superintendent, Dr R. K. Freudenberg, and with the help 
of Mr P. Hill. 
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THE SPIRAL MAZE 


A PSYCHOMOTOR TEST WITH IMPLICATIONS FOR 
THE STUDY OF DELINQUENCY 


By H. B. GIBSON 
Institute of Criminology, University of Cambridge 


The writer discusses previous work on the use of psychomotor tests in the discrimination between 
normal subjects and subjects who are maladjusted or delinquent. A new test, the Spiral Maze, 
is described. Details of two experiments using the Spiral Maze are described: (a) contrasting a 
group of 22 young delinquent boys with 39 normal controls; and (b) testing 234 normal school- 
boys aged 8-9 for whom teachers’ ratings on ‘naughtiness’ were available. 

It was found that: (i) the delinquent group were significantly different in their preference for 
speed at the expense of accuracy; (ii) there was a significant relationship between psychomotor 
scores and the categories of ‘naughty’, ‘average’ and ‘good’ which were derived from the 
teachers’ behavioural ratings; (iii) although, as expected, ‘naughty’ boys predominated in the 
group which was quick and careless, this ‘naughty’ category also predominated in the slow and 
careless group. 

The implications of these findings are discussed. 


Psychomotor tests are concerned with measuring the speed, accuracy and style of ` 
subjects’ movement in response to various stimuli. Used in personality research, 
they have the great advantage of having little obvious connexion with such matters as 
neuroticism and behaviour disorder, and hence they do not provoke attitudes which 
lead to the falsification of test responses. In general, they are simple to administer, 
and scorable by entirely objective means. What they lack is any very clear 
theoretical background which explains why such test responses in a psychological 
laboratory give valid indications of the subjects’ past and future social behaviour. 

Among early work, psychomotor performance was studied by Davis (1948) in the 
course of his cockpit study. Experiments with pilot trainees showed associations 
between psychomotor movement and both neurotic syndromes and accident-prone- 
ness. Errors in movement were measured in terms of their amplitude and duration; 
at one extreme there were subjects whose performance suffered from overactivity, and 
at the other extreme those who were too inert. Both extreme types were accident 
prone, and there was some evidence that the overactive type were subject to neurosis 
of a dysthymic type, whereas the inert subjects were of a type originally categorized. 
by Davis as ‘hysteric’. 

Venables (1955) followed up some of this work with industrial employees and 
neurotic patients. An interesting aspect of Venables’s research is that there was a 
small group of industrial employees who were subsequently discharged, largely for 
dishonesty, who gave psychomotor responses of a pattern significantly different from 
that of the other employees. This led Sylvia Anthony to repeat Venables’s work. The 
advantage of her study (Anthony, 1960), is that it was predictive. She used R.A.F. 
candidates and she was able to follow up the records of these young men after they 
had been tested and to compare the records of those who were later on convicted of 
offences with those who were not. She found that the psychomotor performance 
of those who subsequently became offenders differed from the normal. Their 
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performance was rather like that of the group whom Venables designated as quasi- 
hysterics, and Anthony interprets her results in terms of Davis’s suggestion that 
psychomotor disturbance is due to anticipatory tension. 

Any discussion of psychomotor tests must make mention of the Porteus Maze Test 
(Porteus, 1959). In its original form this was regarded simply as an intelligence test; 
in Porteus’s terms it is regarded as testing the capacity to plan ahead. In 1923 
Porteus called attention to the fact that although delinquents might score normal 
test quotients, their performance on the mazes appeared to be qualitatively different 
from that of normal subjects. It was not until 1941, working with Honzik, that he 
arrived at a system of allocating points for poor qualitative score (‘Q’); a high Q 
score indicates that the subject has produced a careless, slovenly performance and 
has shown certain characteristic errors of execution, even though he may have solved 
the mazes quite successfully. Subsequent research by many different workers has 
confirmed the finding that delinquent populations obtain significantly higher Q 
scores. There have also been some studies, such as that by Foulds (1951), which show 
that psychoneurotic populations obtain abnormal Q scores. 

Now the Q score is made up of several more or less distinct categories of error; one 
of these categories comprises errors caused by cutting corners, touching the sides of 
the alleyways and making slovenly wavy lines. This is the psychomotor component 
of the test, and the fact that delinquent populations obtain high Q scores is 
partly due to the fact that such people are significantly different in psychomotor style. 

One of the drawbacks of the numerous studies which report a high Q score with the 
Porteus Maze among delinquent populations is that we do not know to what extent 
the fact that delinquents have been detected, arrested and incarcerated affects their 
test performance. However, Anthony’s study, which was predictive, indicates that 
psychomotor style is related to an important personality variable, and is not simply 
a transitory artifact of the test situation. The study reported here falls into two parts; 
the first part concerns established criterion groups, and the second is predictive in 
that we must await the future social development of the experimental population 
before the validity of the test measures can be fully tested. 


EXPERIMENT A 


Subjects. The subjects were in two groups: (i) 39 schoolboys taken from different 
academic streams so that a wide scatter of intellectual ability was represented; 
(ii) 22 delinquent boys in a remand home. The schoolboys were aged 11-12 years 
(median 11-5), and the delinquents aged 12-13 years (median 12-75). 

Test material and procedure. The Spiral Maze is printed on cards 10 in. square. It 
consists of a heavy black line printed in spiral form so that it borders an open path- 
way 135 cm. long. Obstacles, in the form of the letter O in heavy type, are scattered 
along the whole length of the spiral pathway. 

The subject, tested individually, is instructed to trace a pencil line from the centre 
of the spiral to the outside without touching either the black lines at the side of the 
pathway or the obstacles. He is told to do this as quickly as he can. As soon as he 
begins the task a stopwatch is started, and every 15 seo. the experimenter reminds 
him, quite sharply, to go as quickly as he can. This repeated reminder is intended to 
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induce time-stress. As soon as the pencil reaches the end of the pathway the watch 
is stopped. 

From each record two scores are obtained: (a) the time taken, and (6) the number 
of errors made. Errors are scored in terms of the frequency with which the pencilled 
line comes into contact both with the border of the pathway and the obstacles: a 
weighting is given according to the degree of penetration at each contact." 
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Fig. 1. Scatter plot of the scores of normal boys (circles) and delinquent boys (triangles) 
on the Spiral Maze. 
Results 


Fig. 1 shows the time and error scores of the two groups. It may be seen that there 
is a negative relationship between speed and accuracy (r= — 0-42, P< 0-001) and that 
the delinquent group tends to be both quicker and less accurate than the normal 
group. The best discrimination between the two groups is represented by the diagonal 
line which has been drawn across the scatter plot. The value of x? of the difference 
between the two groups, taking such a line as a cutting point, is 7-8 with 1 D.F., which 
is significant at the 0-01 level of confidence. 

The difference between the scores of the two groups might conceivably be attri- 
buted to the fact that the normal group was mostly younger than the delinquent 
group. As no norms have yet been established concerning performance on the test 
at different age levels, the product moment coefficients between age and both time 
and error were computed for the normal group. Both values of r were quite insigni- 
ficant (— 0:15 and + 0-16) and it is therefore unlikely that the observed difference was 
due to the slight difference in age. 


Exrmrmant B 
Subjects. The subjects were 254 boys in the age range 8-10 years. They were pupils 
in primary schools and none of them had been charged in court. 


* Supplies of test material together with full details of administration and scoring are available from 
the author. 
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Test material and procedure. The subjects were tested on the Spiral Maze as 
previously described, but in this experiment the test was applied immediately after 
the Porteus Maze series had been completed. 

A schedule was completed for each boy by his class-teacher. This schedule consists 
of a series of ratings on general behaviour, freely adapted from that used by the 
National Survey (Douglas, 1956). The aspects of behaviour covered, and the pro- 
visional weightings allocated, are shown in Table 1. 


Table 1. Criteria on which teachers’ ratings of ‘naughtiness’ are based 
Maximum 
points 
Truanting 
Difficult to discipline 
Not concerned to be a credit to his parents 
. Noticeably dirty and untidy 


Difficulty with peers due to aggressiveness, etc. 

. Beriously distractible 

Not specially good at anything 

Outstandingly bad in at least one activity 
Maximum score 
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Results 


The rating on behaviour was done by 17 school-teachers whose groups of boys 
ranged from 16 to 26 individuals, and the distributions of rating scores were divided 
within each group. Boys with scores in the uppermost quartile were labelled 
‘naughty’, those with scores in the lowest quartile ‘good’, and the remainder were 
labelled ‘average’. 

In Fig. 2 the time and error scores of the ‘naughty’ and the ‘good’ boys are shown. 
Here, because of the skew of the distribution of time scores, time has been repre- 
sented on a logarithmic scale. 

In Table 2 the actual numbers of boys in the ‘good’, ‘average’ and ‘naughty’ 
categories are shown with respect to their positions on a scatter plot such as that 
given in Fig. 2, where median lines divide the plot into four quadrants. Analysis of 
variance of these data shows that the variance ratio between categories gives F = 10-18 
(D.F. 2 and 6) which is significant beyond the 0-05 level of confidence. It is thus 
demonstrated that the position of the boys’ scores on the scatter plot is significantly 
related to their behavioural category as given by their teachers. 

The above finding is clarified in Table 3. Here the numbers are represented as 
percentages of the behavioural categories, and the zones in the four quadrants are 
given appropriate titles. 

Drsoussion 


It was demonstrated in Expt. A that scores on the Spiral Maze discriminated signi- 
ficantly between a normal and a delinquent group, the latter being more ‘rash’, that 
is, sacrificing accuracy to speed. 

The object of Expt. B was to investigate whether there was any relationship 
between psychomotor abnormality and ‘naughtiness’, that is, bad behaviour and 
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low social standards which come to the notice of school-teachers. Such ‘naughtiness’ 
is a well-known predictor of later delinquency. 

One of the drawbacks about using school-teachers’ ratings is that individual 
teachers have very different standards of strictness in rating behaviour. Thus one 
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Fig. 2. Scatter plots of the scores of ‘good’ schoolboys (circles) and ‘naughty’ 
schoolboys (triangles) on the Spiral Maze, 


Table 2. Distribution of 254 normal schoolboys on a scatter plot of 
Time and Error scores on the Spiral Maze 


(‘Good’, ‘average’ and ‘naughty’ are categories derived from teachers’ ratings of general behaviour.) 


CABBLESS 
n n 
Good boys 15 | Qood boys 8 


Average boys 42 Average boys 25 


Naughty boys 24 Naughty boys 14 
LOW 





ACOURATE 


Table 3. Percentage distributions of 254 normal schoolboys on a scatter plot 
of Time and Error scores on the Spiral Maze 
(The percentages are within each behavioural category.) 
Zones on the plot of Time and Error scores 


>——?- SS - Y!## _— -ranannns=0— aaa 
Teachers’ behavioural Quick and Quick and Slow and Slow and 


category accurate careless accurate careless Total 
Good boys 29-5 24:6 32-8 13-1 100 
Average boys 16-4 31:3 33-6 18-7 100 


Naughty boys 10-2 40-7 25-4 23-7 100 
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teacher may rate 30 % of his class as ‘difficult to discipline’ and another teacher may 
say that none of his class are to be categorized thus. An early study of this problem 
(Hartshorne & May, 1928) indicates that one must accept this inter-rater variability 
a8 an inevitable source of error. Where the teachers are rating groups of a fair size, 
various adjustments can be made for inter-rater bias. In the present study this source 
of error was reduced by making the tripartite division within each group, as already 
explained. 

Comparing the Spiral Maze scores obtained in Expts. A and B (Figs. 1 and 2) it may 
be seen at the level of inspection that the older group is quicker than the younger. 
It cannot be assumed that this difference is a function of age; the latter group were 
tested immediately after they had run the series of Porteus Mazes, and therefore they 
may have been slowed down by this pre-training, since the Porteus does not encourage 
speed. Norms on the Spiral Maze relating to age and conditions of testing have yet 
to be established, and the data reported here are complex. 

It was expected that the scores of the ‘naughty’ boys would have differed from 
those of the ‘good’ boys, with respect to position on the scatter plot, in the same way 
that the delinquents’ scores differed from those of the normal controls. Comparison 
of the two figures shows that this is not so. Table 3 shows that although in the quick- 
and-careless zone the scores of the ‘naughty’ boys predominate, as expected, they 
predominate also in the slow-and-careless zone. What characterizes the ‘naughty’ 
boys in all four zones is their relatively high error score. It may also be seen in 
Table 3 that the position of the ‘average’ boys is intermediate, quantitatively, 
between the ‘good’ and the ‘naughty’ in all zones except the slow-and-accurate 
zone, where the proportions of the ‘average’ and ‘good’ are almost identical. 

The characteristics of the ‘naughty’ boy are not quite the same as those of the 
delinquent boy. While a proportion of these ‘naughty’ boys will probably become 
delinquent in a few years time, their present categorization is due entirely to impres- 
sions formed by their teacher. Future re-testing will show whether the slow and care- 
less performers will tend to speed up, or to increase in accuracy when they are older. 
This follow-up will also show the predictive power for future delinquency of both the 
teachers’ ratings and the measures derived from the Spiral Maze. 

The crucial factor in this test is the relationship between speed and error. Running 
the Spiral Maze resembles some of the elements of a car-driving skill. The more the 
subject speeds, the more likely he is to collide with obstacles on the road and the 
kerb at the side. Very few subjects make no errors, but the effect of touching an 
obstacle is to make the subject slow down and adjust his speed to his degree of 
manual dexterity. This implies a proper sensitivity to feedback which comes from 
observing one’s own errors. The subject is given no guidance as to whether speed or 
accuracy is the more important; this decision is left entirely to his own discretion. In 
a sense, therefore, the test is one of risk-taking in which the subject should ideally 
make no errors by proceeding slowly and cautiously, for the task is of elementary 
simplicity, but it has the added complication that the experimenter is repeatedly 
nagging at the subject to go as fast as he can. 

In the Porteus test, the Q score errors result from ‘inaccuracy’ of two separate 
and sometimes unrelated kinds. Thus while entering an alleyway early on may be 
due to inadequate foresight, the cutting of corners is due not to lack of foresight but 
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to crudity of psychomotor style. The measures derived from the Spiral Maze differ 
from the Porteus Q measures in two important respects. First, they are entirely 
psychomotor in origin ; secondly, they are obtained under time stress, so that they are 
partly a function of how the subject reacts to such stress. This latter provision 
furthers an aim suggested by Foulds (1951), of ‘the heightening of the temperamental 
and the lowering of the intellectual factors’. In Foulds’s own modification of the 
Porteus test, timing was certainly introduced, but no attempt was made to induce 
time stress by repeated exhortations to work quickly. Foulds’s differentiation 
between different categories of subject in terms of time measures might have been 
rather different had he introduced a form of administration which made his subjects 
acutely aware of the passage of time. ° 

The Spiral Maze does, however, resemble the technique of Anthony, and of the 
other workers cited earlier, in respect of the influence of stress on psychomotor 
performance. The essential difference here is that while in the earlier studies the sub- 
ject could not control the speed at which the stimuli were presented to him, with the 
Spiral Maze (as administered in the present two studies) the subject could work at 
whatever rate he chose, in spite of the experimenter’s nagging. It would be premature 
to speculate on the probable speed and error scores which might be obtained on this 
new test by ‘quasi-hysterics’ and other such abnormal personalities, as no one has 
produced sufficient evidence for the nature of psychomotor responses to be under- 
stood very adequately. Fortunately, as the present study is a longitudinal one, these 
matters should be clarified by the future social development and the further re-testing 
of the subjects mentioned in Expt. B. 
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PUBLICATIONS RECENTLY RECEIVED 


Fundamental Physical Theory and the Concept of Consciousness. By Joan H. 
GREIDANUS. Oxford: Pergamon. 1961. Pp. xii+159. 30s. 


This book is a philosophical treatment of consciousneas written by a physicist, the author 
being Chief Engineer of the Royal Netherlands Fokker Aircraft Factory. He is concerned to give 
to consciousness, which he regards as an extra-physical concept, an operational status. His 
treatment of consciousness is thus in line with modern physics’ treatment of matter, where it is 
functional relations that are investigated and described, the essential nature of matter being left 
unanswered and accepted as unanswerable. 

The status of consciousness in present-day psychology is far from olear, recent text-books taking 
little notice of it. No reference is given in the index of Woodworth (1938), nor of Woodworth 
& Schlosberg (1955), while Osgood (19538) gives but one effective reference, and there the dis- 
cussion is limited to neurology. Indeed, where the word ‘consciousness’ is used it seems to have 
changed its meaning from experience to behaviour and supposed neural mechanisms under- 
lying behaviour. William James, writing in 1890 (the Principles) gives Consciousness a dozen 
references. His celebrated Stream of Thought chapter starts with the words: ‘We may begin our 
study of the mind from the inside.’ He goes on to take the extreme academic view that it is 
not sensation which is basic but rather thought, saying that: ‘the only thing which psychology 
has a right to postulate at the outset is the fact of thinking itself, and that must first be taken up 
and analysed. If sensations then prove to be amongst the elements of thinking, we shall be no 
worse off as respects them than if we had taken them for granted at the start.’ This reflects 
Descartes’s earlier position, but it is difficult to defend today with the introduction of machines 
that solve problems, for we do not want to say that they are conscious though we might wish to 
say they think. 

The present position is curious. Philosophers have traditionally taken thought as primary, 
while engineers and physicists favour matter; but it is engineers who have made the moat 
dramatic contribution to problem solving, by devising mechanisms which solve problems, and as a 
result thinking itself looks more mechanical and less concerned with consciousness. But most 
curious, the development of logical and calculating machines (from Venn and Babbage) was 
greatly helped by the work of logicians developing propositional and class logic as an antidote to 
metaphysics (Frege, Boole and Russell). The analysis of thinking into small unitary steps, de- 
soribed by symbolic transformations represented in a logical symboliam, or by discrete mechanical 
processes, has succeeded in divorcing thinking from consciousness so that now psychological 
terms such as ‘insight’ which were thought to'be explanatory look metaphysical. William James 
reads most oddly, and the work of experimental psychology as a whole seems irrelevant when we 
consider consciousness. Indeed we are forced back to metaphysics—or physics? In Wittgenstein 
we find the philosopher concerned with consciousness in its original sense but greatly influenced. 
by the mechanical rigour of propositional logic, which indeed he did much to develop with his 
Truth Tables. In the Tractatus (1922) he wrote: 


3-1 In the proposition the thought is expressed perceptibly through the senses. 

3-2 In the propositions thoughts can be so expressed that to the objecte of the thought corre- 
spond the elements of the propositional sign. 

3:201 These elements I call ‘simple signs” and the proposition ‘“‘completely analysed ”. 
3-202. The simple signs employed in propositions are called names. 

3:302. The name means the object. The object is its meaning.’ 


We find Wittgenstein mulling over the relation between thought and consciousness in his last 
writings: Philosophical Investigations, x1: ‘Was it seeing or was it thought?—Do not try to 
analyse your own inner experience.’ 

Consciousness has faded from the study of mind to be discussed now more by physicists than 
by psychologists. 

What has Greidanus got to tell us? He considers (p. 101) that consciousness has no localization 
in the nervous system, even though neurones are supposed necessary for consciousness. He does 
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not think (p. 103) that consciousness need be compartmentalized into individuals, but rather 
that ‘individuation has no more clarity and justification than has a condensation area of parti- 
cularly dense specific physical interaction in space-time’. In discussing this, he suggests that 
people involved in conversation (or love) are not two separate consciousnesses, because molecular 
neuronal interaction comprises an airborne code link between them, while other links may: 
‘lead up to Cirius or to a nebula in the furthest depth of the universe’. The author by turns 
speculates on ‘bioconsciousness’ and ‘coamical consciousness’, but his speculations tend to be so 
general that we often lose him; though without entirely losing respect for his endeavour. He 
disarms us with such phrases as: ‘almost all considerations of this book are sufficiently vague to 
be largely independent of the exact wording of the assumptions’. This comment is lees than fair, 
for he does try to write clearly where almost any set of words evokes in the reader countless 
nonsensical dicta, by earlier writers. In his conclusion (p. 126) he disarms us again: ‘In essence 
consciousness is unique’. 
But, sadly, Wittgenstein should have the last word: thereof one cannot speak, thereof one must be 
: R. L. GREGORY 


A Theory of Cognitive Dissonance. By Leon Fustinemr. London: Tavistock. 1962. 
Pp. xii +291. 35s. 


Deterrents and Reinforcement: The Psychology of Insufficient Reward. By DouaLas 
H. Lawrmnon and Laon Fustrnemr. London: Tavistock 1962. Pp. vi+ 180. 
328. 


Festinger’s book, previously reviewed in this Journal (1958, 49, 258-9), has come to be 
accepted as an important contribution to social psychological theory since its appearance in the 
United States in 1957. The present edition, which does not differ from the original text, marks the 
first publication of the book in Great Britain. The second monograph, with which this review is 
concerned, has appeared more recently and represents a forthright attempt to extend Festinger’s 
theory of dissonance to account for the extinction of instrumental responses in animals. As a new 
form of cognitive-expectancy theory, it may prove to be influential in this area. 

A persistent problem for theories of instrumental learning concerns the effects of partial 
reinforcement on extinction since it is a well-established fact that periodic omission of reward 
during training prolongs extinction when reinforcement finally is withheld. Traditionally, the 
phenomenon has been. termed the ‘partial reinforcement effect’ but, as Lawrence and Festinger’s 
experiments show, it is also true that increasing the effort an animal expends to reach reward 
increases resistance to extinction; delay of reward during acquisition exerts a similar effect. 

The explanation proposed by the authors can be summarized in their own words: 


‘If an organism continues to engage in an activity while possessing information that, considered 
alone, would lead it to discontinue the activity, it will develop some extra attraction for the 
activity or its consequences in order to give itself additional justification for continuing to engage 
in the behaviour’ (p. 156). 


Such a statement poses a number of conceptual questions which the authors consider in turn. 
First, how do we know when an organism possesses information that would lead it to discontinue 
an activity? Lawrence and Festinger suggest that any factor inducing hesitation, apart from the 
transient effects of novel stimuli, may be said to represent information dissonant with perfor- 
mance of an instrumental response. Several experiments are described which demonstrate that 
partial reward, delay of reward, and effort expenditure constitute deterrents of this kind. 
Secondly, what variables affect the magnitude of dissonance? Here, it is assumed that as the 
magnitude of a deterrent increases, so the amount of dissonance induced by continuing to per- 
form the response increases. It is further alleged that as dissonance increases, the greater will be 
an animal’s attempts to reduce it and, therefore, the greater will be the development of ‘extra 
attractions’ in the situation. These added attractions are believed to arise when a test situation 
affords the animal an opportunity to satisfy other subordinate motives. Finally, then, how can 
we measure the development of ‘extra attractions’? At this point, Lawrence and Festinger 
suggest that if an ‘extra attraction’ has developed in a given situation, it should act as an 
incentive. If it could be shown, in the absence of any extrinsic motivation, that an animal will 
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learn a new action in order to enter the original situation, this would presumably constitute 
acceptable evidence for such an incentive. 

To test some of the implications of their theory, Lawrence and Festinger conducted a series of 
sixteen experiments, the results of which tend to confirm the analysis they present. The central 
findings can be stated as follows: 

(a) Resistance to extinction after partial reinforcement is not primarily a function of the ratio 
of rewarded to non-rewarded trials (Experiment 5); rather, it is a function of the total number 
of non-rewarded trials. However, non-rewarded experiences per se are not regarded as crucial. 
If rate are placed in the goal-box on non-rewarded trials but are required to run along the alley 
on rewarded ones, extinction occurs more rapidly as compared with animals that are required to 
run on non-rewarded and rewarded trials alike (Experiment 6). The authors interpret this finding 
to mean that resistance to extinction is increased when such experiences are related directly to an 
expectation of reward, implying that dissonance occurs only when an animal has performed an 
action and ‘then finds that this action is not justified by ita consequences’. 

(b) If an animal is never rewarded in a given place but only delayed there, it continues to run 
to that place during extinction longer than animals that have always been rewarded there or 
animals that have been partially-rewarded there (Experiment 7). Becondly, partial reward 
experiences in & specific goal-box prolong extinction regardless of whether or not the runway has 
been associated with partial reward (Experiment 4). 

(c) If, before extinction trials are given, the animals’ deprivation schedules are discontinued 
so that they are no longer hungry, the same or even greater differences in resistance to extinction 
are obtained than would be the case if the animals were hungry during extinction (Experimente 
8-13). These results appear to support an implication of the theory, namely, that once ‘extra 
attractions’ have been acquired, a reduction of the dominant motivation should enhance their 
effects since such ‘attractions’ are assumed to depend on an opportunity to satisfy subordinate 
drives. 

To conclude, it is probably wise to suspend judgement of Lawrence and Festinger’s dissonance 
concept for it represents little more than a preliminary framework to account for the partial 
reinforcement effect at present. Even though the theory is not sufficiently explicit in certain 
respecta, its particular value lies in the fact that it has promoted series of new experimente. 
These will have to be considered by adherents of other theories in this area since these new data 
create specific difficulties for alternative concepts. ROGER STRETOH 


Displacement of Concepts. By Donatp A. Somon. London: Tavistock. 1963. 
Pp. xiv+208. 30s. 


This is a book about creative thought and the emergence of new theories, inventions and 
attitudes. It is a lively book, well illustrated by examples both from the history of ideas and 
from current industrial invention. Dr Schon, a former teacher of philosophy and now Director 
of Technical Services in the U.8. Department of Commerce, can call on an unusual range of 
experiences. In approach his account is observational and discursive, rather than experimental 
and demonstrative. But if Dr Schon does not always convince, he assuredly stimulates. 

In ite basic theme the book is perhaps less original than Dr Schon supposes. It propounds the 
view that new ideas arise neither mysteriously from the unknown, nor merely by mechanical 
rearrangements of old elements, but as a result of a process of emergence, the essential nature of 
which can be described as a ‘displacement of concepts’. By this Dr Schon implies that the 
process is fundamentally one of metaphor or analogy. Metaphor applies as much to concepts 
themselves as to linguistic forms, and can be regarded as ‘taking the familiar as a projective 
model for the unfamiliar’. There are two aspects of the matter—the ‘radical’ aspect, the element 
of novelty involved in new concepts, and the ‘conservative’ function, the retention of the 
patterns of the old beneath their new dresses. 

This account is not so very different from Piaget’s twofold processes of ‘assimilation’ and 
‘accommodation’. And before this the Herbartian theory of ‘apperception’, Spearman’s doc- 
trine of ‘the education of correlates’ and ‘noegenesis’, the concepts of the ‘schema’ and of 
‘learning sete’, have all been getting at much the same thing, the tendency for new mental 
content to be grafted on to the old stock. However, Dr Schon treats this theme with a new 
freshness, and with a lively topicality in the choice of his instances. L. 8. HEARNSHAW 
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Affect, Imagery, Consciousness. By Svan S. Tomxıns. Vol 1. The Positive Affects. 
New York: Springer. 1962; London: Tavistock. 1964. Pp. xiv+ 622. 65e. 


This is the first of four volumes; three were originally projected but a fourth has been deemed. 
necessary to cope with the elaboration of the theoretical framework. The second volume has now 
appeared and the reviewer has been privileged to see drafts of large parts of the other two but this 
review will be confined to the first. 

Reviewing just the first volume has proved an almost impossible task. A great many important 
revolutionary hypotheses are advanced, and these are richly interconnected and supported or 
elaborated with evidence from a wide array of disciplines. It would be possible in a review to 
seize upon one or two hypotheses as critical and comment accordingly. However, not only would 
this presuppose a high degree of prescience but it would miss the major feature of the work, that 
it is a massive re-thinking of psychological science. The challenge it poses to our accepted models 
of man (and of our near neighbours) cannot be met simply by re-thinking each part, yet once 
again, in terms of our current knowledge. Nothing metaphysical is intended in this statement; 
it is simply that enough of Tomkins’s hypotheses are so well established that we would need 
new and different data to rebut his others and thus maintain the ones to which we are accustomed. 

The main task for the reviewer seems to be that of drawing attention to characteristics of 
Tomkins’s work as a general model. This does not, in this case, seem irrelevant. The growth of 
psychology is hindered by the lack of adequate general unifying conceptions. Most of our work 
is done in restricted problem areas, and development is very often a matter of sensing the general 
characteristics and limits of these restricted areas. General conceptions help in these matters. 
Hebb’s neurological model, information theory and cybernetics have each helped some psycho- 
logists in this way. Tomkins has gone @ very great distance further. One of the marked inade- 
quacies of our general psychological conceptions of man has been that the modela have been too 
impoverished to guide psychological practice—observed. behaviour is too rich by far. From a 
deep knowledge of psychology, physiology, ethology and biology, Tomkins has created a model of 
appropriate richness. His hypothesis of the centrality of the affect system is a major break- 
through in the face of our traditional models narrowly based as they are on the primacy of drives. 
The drives, manifesting as they do the boundary conditions of a relatively stable, homeostatic 
internal environment, are shown to be low in urgency and high in specific informational content 
about ‘where and when to do what’. In contrast the affects manifest and amplify states and change 
of states of the o.N.8s. which are no more stable than one could expect for any organism that is 
mobile in an already complex environment. The affects are in consequence high in urgency but 
low in specific informational content. In combination the affects and drives define a system that 
is essentially open—the logically sufficient conditions for its behaviour may arise from within 
the system or in its environment. The relevance of this system for the adaptiveness of the 
organism lies in the fact that it matches in its complexity ‘the receptor, analyser, storage and 
motor mechanisms within the organism and a broad spectrum of environmental opportunities, 
challenges and demands from without’ (p. 112). The high degree of error, cognitive and motiva- 
tional, that is involved in the initial relative independence of these many internal subsystems is 
postulated by Tomkins as the necessary price for a chance for aggregates of humans to survive. 
Thus, while Tomkins in this first volume places a good. deal of stress on the evolutionary signi- 
ficance of the affects (shades of Darwin and of that remarkable work of Olaf Stapledon’s, Last 
and Firat Men) this only serves to heighten the role of learning; as is patently obvious in the later 
volumes. 

With guiding assumptions that are contextualist rather than organic Tomkins finds man far 
more complex and indeterminate than most of us would find comfortable. We can be grate- 
ful, however, for the openness of mind that these assumptions give to his wide-ranging search 
in elaboration and test of his theories. These searches yield further theories that may turn out 
to be no less significant for us than those that sent him on his journeys, and, because he is 
little tempted to turn all else into logical derivatives, may even survive them. 

F. B. EMERY 
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| Personality: Dynamics and Development. By Irvine Sarnorr. London and New 
l York: Wiley. 1962. Pp. xv +572. 59s. 


This useful book, written by the Professor of Psychology at New York University, is an attempt 
to give a coherent account of personality and its development by making use of both psycho- 
analytical and learning theory concepts. This, of course, is difficult to do; it is rather like trying 
to write a book in both French and German at the same time. In reading it through with one’s 
mental sets suitably arranged for learning theory concepts, analytical terms like super-ego and 
oedipal complex come as something of a shock. Conversely, if one reads it with mental sets 
suitably arranged for psychoanalytical speculation, learning theory data impinge uneasily. What 
seems to be needed is a third language into which these two can be translated, steering olear, as 
far as possible, from technical jargon peculiarly associated with either approach. This may be 
asking for the impossible, so it may not be surprising that Prof. Sarnoff has not been able to 
achieve it. He says firmly in his preface that ‘psychoanalytical theory runs through most of this 
book as the thread upon which concepts from other theories are woven’, He chooses this rather 
than learning theory as his basis because he thinks that ‘the superstructure of many of our 
theories of learning rests upon the capacities and idiosyncrasies of the albino rat’. He certainly 
has a point there! 

Prof. Sarnoff’s opening chapter on ‘The scientific approach to the study of personality’ is 
stimulating, and he returns to this theme in his last chapter on ‘Problems in the scientific study 
of personality’, which is equally lively. The rest of the book is a well-organized account of 
motivation and ego development, mechanisms of defence, super-ego, and guilt, and personality 
development from childhood to old age. 

This should provide an excellent text for undergraduate and post-graduate students, parti- 
cularly those interested in the olinical field. RALPH HETHERINGTON 


Elements of Psycho-Analysis. By W.R. Brion. London: Heinemann. 1963. Pp. 
v+1l10. 15s. 


This small book is difficult to review briefly, first, because of the author’s condensed style; 
secondly because of the nature of his inquiry, which involves new uses of concepts and terms 
and the creation of signs and a notation. A brief summary of this without exposition would 
convey no meaning. Dr Bion writes: ‘Because psycho-analytic theories are compound of observed 
material and abstraction from it, they have been criticized as unscientific’. He seeks to construct 
a theory descriptive of ‘the practice of psycho-analysis’ which uses only ‘pure scientific abstrac- 
tions’, a psychoanalytic theory of a kind which does not yet exist. He writes: ‘The description 
I have given is not of a process of thought appropriate to actual contact with the patient. The 
analytic session is too precious an opportunity for observation to be jeopardized by pre-occupa- 
tions of the kind my description implies; the theme of this is a scheme to facilitate thinking about 
analytic work outside the sessions themselves.’ His work presupposes some knowledge of philo- 
sophy and of the philosophy of science in particular. The criticism that he uses a new terminology 
little related to existing psychoanalytic writing is irrelevant. Whether his particular scheme is 
satisfactory or not, the attempt has to be made. 

Bion constructs his scheme by first seeking to isolate the elements of psychoanalysis, i.e. the 
basic ‘functions of the personality’, the ‘names for sets of actions, physical or mental, governed 
by or directed to a purpose’. The actual ‘element’ is an ‘unknowable’ behind its verbal repre- 
sentation, like Kant’s ‘thing-in-itself’, but knowable by its primary and secondary qualities. 
In chapter 1 he selects seven such elements, representing each by a sign. The first two are 
processes: (1) Projective Identification, involving the notion of ‘container and contained’, 
hence the sign 93. (2) Reaction between the Paranoid-Schizoid and Depressive positions, the 
sign being PS «+ D. In the medium of the operation of these processes, the raw material of 
experience is worked into forms usable for ‘thinking’. The next three elements are the ‘passions’. 
(3) Loving. (4) Hating. (5) Knowing, signs L, H, K, representing ‘links between psycho-analytic 
objects’. (6) Reason, sign R, ‘A function intended to serve the passions by leading to their 
dominance in the world of reality’. (7) Ideas, sign I, to ‘represent psycho-analytical objects 
composed of a-elements’. In Learning from Haperience Bion made a distinction between 
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f-clements, the raw material of immediate experience, sensa, and a-elements, or sensa mentally 
digested and worked up into ‘elements capable of storage for use in dream and other thoughts’. 

An analysis of ‘the reality of psycho-analytic practice’ will seek to discover how these elemente 
operate in the statements made by the patient, the Ideas he presents and the feelings associated 
with them, and in the statements of the analyst. Bion takes a possible statement by a patient, 
‘I know that you hate me’. These words can express a variety of things, and a scheme ia needed 
to reveal all the possibilities of meaning. He constructs this by asking two questions; (a) What is 
the developmental level of the ‘thought’ the patient expresses? (b) To what use is the statement 
put? He suggests seven levels of development of ‘Ideas’ or ‘thoughts’ relevant to psycho- 
analysis, lettered A to G as the vertical axis of a grid, starting with sensa or #-elements (A) and 
leading to Concepts (F) and a developed Scientific Deductive System (G). He selects six uses 
relevant to psychoanalysis to which statements embodying these Ideas may be put, numbered 1 
to 6 as the horizontal axis of the grid; such as (1) definition, (2) psychic defence, (5) inquiry, 
(6) production of an effect, a verbal ‘acting out’ analogous to an action. Thus the grid gives 
forty-two possible meanings for any statement made in psychoanalysis. To illustrate the two 
extreme cases, Al and F or G6: If the analyst thinks the patiente’ statement ‘I know you hate 
me’ is a simple definition (1) of a feeling in the patient, it is a f-element not yet further developed 
(A), and it is expressed or got rid of by uttering it, ‘having the patient no longer burdened by the 
feeling that the analyst hates him (and) now free to feel that the analyst is his friend’. If, how- 
ever, the analyst feels the statement represents the hardening of a belief into a fixed Idea (F or G) 
with which the patient is attacking the analyst (6), then F or G6 means that the patient is 
convineed the analyst is his enemy, and is about to act on it. 

This is a different type of scientific theory of psychoanalysis and should constitute a challenge. 
I will only state a few comments and questions. (1) Many therapists practice the art of psycho- 
therapy with a minimal interest in theory and most show a marked reluctance to master new 
ideas. (2) Bion’s list of elements calls for critical discussion. It is not clear what he means by an 
element. It is defined in chapter 1 as ‘a basic function of the personality’ and seven are listed. 
In chapter 20, defining ‘the elements... as those phenomena whose various aspects fall within 
the grid categories’ he gives a different if overlapping list: Ideas, feelings, association and inter- 
pretation, the ‘couple’ (association and interpretation), conflicting pairs (which are not specified) 
and the axes of the grid. Some may think his views imply an equation of psychoanalysis with 
Kleinian theory. A fundamental difficulty exists in calling the interaction between the Paranoid- 
Schizoid and Depressive positions an ‘element’. This, it seems, isolates a basic proceas whereby 
the psyche develops from unintegrated, split or fragmented states towards unification, inte- 
gration, wholeness, though under stress the process can be reversed. PS and D illustrate the 
mixture of observation and abstraction of which Bion complains. They are (a) terms in psycho- 
pathology for ness, (b) used by Kleinians to denote ‘positions’ in normal development, and now 
(c) by Bion in a still more abstract way for elemental states of unintegration and unification and 
processes from one to the other. ‘Elements’ cannot be represented by terms so loaded with 
pathological significance. Also, Bion assumes the correctness of Klein’s metapsychology that the 
primary state of the psyche is unintegration, which is disputeble. To me, the Gestalt theory 
that mental development proceeds by differentiation within a primary whole is more convincing, 
and is a psychological parallel to physical growth. (3) Bion writes: ‘The analyst is restricted to 
interpretations that are an expression of a K relationship with the patient. They must not be 
expressions of L or H.’ Is Bion’s a theory purely of psychoanalytic interpretation, or of psycho- 
therapy, or does he assume their identity? If so, it may be thought that this analysis, based so 
much on Bion’s study of disturbed thinking, is too intelledtualistic a scheme to be adequate as a 
theory of psychotherapy. If the analyst may ‘know’ the patient but not ‘feel’ anything about 
him, many will regard that as too impersonal a relationship to be therapeutic. (4) In that case, 
does not this analysis fail to do justice to the all-important fact that it is ‘persons’ not ‘processes’ 
we seek to study, since it applies to a very imperfectly personal relationship from which ‘feeling’ 
is excluded on one side? E. GUNTRIP 
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Memories, Dreams, Reflections. By C. G. Jone. Edited by Anma Jarre. London: 
Collins and Routledge and Kegan Paul. 1963. Pp. 383. 45e. 


Contact with Jung. Edited by Mromamn ForpHam. London: Tavistock. 1963. 
Pp. x+ 245. 428. 


A reviewer, like the writer of a book himself, inevitably brings to his task something of his own 
point of view—in this case that of one who had occasion to make an historical and critical study 
of Jung’s work at a time when comparatively little biographical material was available. With the 
publication of Jung’s autobiography, Memories, Dreams, Reflections, it is natural to ask in what 
ways this material reinforces impressions reached previously from perusal of his psychological 
writings, and in what ways is it necessary to revise one’s views? 

In many ways previous impressions are confirmed. There is, of course, Jung’s account of his 
early and his student years, in traditional European scholastic circles but with roots in the 
country rather than the town. Of more direct relevance, for an understanding of Jung’s work is 
the increased evidence of his reliance on visual imagery, shown in his reports of unusually vivid 
dreams. This characteristic seems to have been virtually innate, judging by the descriptions of 
scenes from the first two or three years of his life with which the book begins. Another dominant 
tendency in his work—the habit of personification—also seems to have been a basio feature of his 
own mentality. Even during schooldays, he declares, he had a sense of being two persons. In 
coming to Jung’s account of the years immediately following his break with Freud we find that, 
while their importance could be estimated previously, the formative influence in the period must 
now be regarded as springing primarily from a long-continued experience of his own and only 
secondarily from the experience of his patients. This, probably, isthe main difference in emphasis 
that one would now feel justified in making. At the same time confirmation is given of his 
interest in the psychotherapy of the psychoses. A still earlier interest, and defection from 
orthodoxy, in religious matters is reported. 

As might be expected, there are many indications of a rather emotionally toned approach to 
external as well as internal events, e.g. Jung writes in referring to his acquaintance with psychiatry 
before the reading of Krafft-Ebing’s Textbook. Many readers, without necessarily wishing to 
deny the existence of all parapsychological phenomena, would consider this approach to be most 
apparent in his description of poltergeist experiences. Two interesting omissions are the lack of 
any detailed reference to his chief at the Burghdltzli, Prof. Eugen Bleuler, and to the place in his 
work and life of family relationships subsequent to marriage. 

Contact with Jung is a volume of memorial essays. As Michael Fordham explains in his Editorial 
Note, papers were invited from members of societies for analytical psychology throughout the 
world, with the suggestion that contributors might either consider what had been the most 
significant stimulus they had derived from Jung or give an account of the growth, development 
and prospects of analytical psychology in their particular group. The mixing of the two types of 
paper—classification being according to the country of origin rather than the subject-matter— 
perhaps reduces the reader’s sense of unity, and evaluation of the personal tributes may be more 
difficult if an awareness already exists of the impact which Jung’s personality bas made upon his 
followers. The historical essays, including two papers from Germany (K. Biigler and H. Buder) 
and one by G. Stewart Prince on ‘Jung’s Psychology in Britain’ seem to contain more fresh 
material, and give rise to the thought that before it is too late to gather records and impressions 
a further memorial might be made to Jung in the form of a History of Analytical Psychology. 

AVIS M. DEY 


The Rorschach in Practice. By THEODORA ALcook. London: Tavistock. 1963. 
Pp. xii +252. 63s. 


Miss Alcock has at last provided in print the substance of ber instruction in the Rorschach 
method at the Tavistock Institute of Human Relations. As E. L. Trist points out in the foreword, 
& distinctively British Rorschach tradition has become established over a period of twenty-nine 
years; Miss Alcock was the introducer, and is the outstanding exponent of the method. 

16 Gen. Psych. 55, 2 
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This book, as an account of Rorschach principles and their practical application, incorporates 
not only developments in the method itself but also recent developments in psychoanalysis and 
the experimental psychology of perception. 

The volume is in three parts. Part I is a thorough account of the method, including admini- 
stration, significance of scoring symbols, and the assessment of evidence from the interdependent 
components of psychogram, sequence, and behaviour. Possible pointers towards psychoneuroses 
and psychosis, as well as intercranial damage, are included. Part II provides detailed case 
studies, and here Miss Alcock’s own distinctive contribution is particularly clear. Part IT is an 
account of a research study of some personality characteristics of asthmatic children. 

In her theoretical discussion, the author points to certain basic assumptions: (a) The Rorschach 
is essentially a sampling method, already familiar in science. (b) The individual’s responses are 
held to be characteristic of his personality in action in other life situations. (c) Perception, aa in 
everyday life, will be influenced by personal ‘set’ in which unconscious and conscious selection 
interact. (d) The Rorschach is to be regarded for the most part as a test of object relations as 
defined by Fairbairn and others. 

From among the important contributions of Miss Alcock herself, the following are a selection. 
First there is a sensitive and perceptive discussion of the relationship between the tester and 
testeo which, although bearing on the Rorschach test itself, has wider reference to psychological 
testing. Next, a very worthwhile addition to content classification is elaborated in the score Sin, 
registering sinister tone. Further, the chapter on ‘Conflict and Defence within the Healthy 
Personality’ is of particular importance. It is only too easy to demonstrate pathology in 
Rorschach responses; the difficulty lies in estimating the nature and degree of personality defence 
which may counterbalance the disturbances. Here, Miss Alcock’s account of certain ‘freedoms’ 
of personality is instructive and important. In more general terms, also, her counsel regarding 
the balancing of strengths and weaknesses in an individual personality, is outstanding. Finally, 
the importance attached to the individual’s perception of the reality of the blot structure is 
stressed. This concept of blot reality would have merited more extended discussion; it has 
implications also for other projective tests. 

The only slight criticism the present reviewer would make is that in this rich volume there are 
many important insights rather briefly stated, but to remedy this would of course have meant a 
longer book. Those insights and their interpretative importance, combined with Miss Alcock’s 
insistence on objective assessment, afford the reader the rare pleasure in one area, at least, of a 
text-book of psychological psychology. And in conclusion, if the reader should be seeking a really 
adequate criterion for judging the Rorschach method, then this is the book to read. 


FLORENCE MAONEILL 


Strukturelemente der Persönlichkeit. By Davip Kapinsxy. Bern and Stuttgart: 
Huber. 1963. Pp. 106. DM. 18.50. 


A union between factor- and psychoanalysis is rare. Mr Kadinsky, therapist and Rorschach 
worker of long standing, has attempted it. The idea underlying the study is to move away from 
‘symbolism towards the abstract’ and to express psychological events mathematically. Mr 
Kadinsky extracted five factors from the Rorschach records of 50 people, correlated them with 
criteria evolved in therapy with 25 patients and interpreted them on analytical lines. He then 
proceeded to calculate the five factors for each patient’s Rorschach record and called the resulting 
five figures the patient’s ‘specification equation’. The 25 ‘equations’ were again factor analysed 
and gave three bipolar factors: father ties; mother ties; castration and compensatory reactions. 
Mr Kadinsky envisages that it will become possible to calculate at the beginning of therapy what 
the patient’s ‘equation’ will be at its conclusion. 

Mr Kadinsky gives references in footnotes but does not mention the well-known factorial study 
by Sandler and Ackner in which the authors for good reasons extracted their factors from 
objectively ascertainable Rorschach scores (content) and correlated the factors with independent 
ratings of symptoms, previous personality and items of the case history. Mr Kadinaky worked 
single-handed, is well aware of the subjective element in his research, and wonders himself 
whether a repetition of his study would produce the same results. He is, however, satisfied that 
his statistical approach is an independent way of showing essential elements of the personality 
structure. The reader, whether statistician or clinician, is likely to remain unconvinced. 


A. KALDEGG 
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Emotional Flextbility-Rigidity as a Comprehensive Dimension of Mind. By SIGVARD 
Rusznowirz. (Acta Psychologica Gothoburgensia, Iv.) Stockholm: Almqvist 
and Wiksell. 1963. Pp. 256. Sw.kr. 40. 


This is an interesting and important study stemming from the group of ideas and hypotheses 
originally put forward by Jaensch in his book Der Gegentypus, and later psychoanalysed and 
popularized (without much acknowledgement) by the authors of The Authoritarian Personality. 
Rubenowitz has made use of a large and cleverly designed battery of tests (mostly question- 
naires), administered to large and varied samples of the Swedish population to ferret out, by 
means of correlational and factor analytic methods, the underlying dimension of flexibility- 
rigidity. In addition to such obvious teste as the California F Scale, Rokeach’s Dogmatism and 
Opinionation Scales and the Gough-Sanford Rigidity Scale, he also used an Empathy Test, 
Child Training Scale, Edward’s Personal Preference Schedule, Zulliger’s ink-blots, the Rees- 
Eysenck Body Type Index, intelligence teste, perseveration measures, testa of musical and art 
appreciation, as well as an autobiographical questionnaire, a study habits inventory and the 
Strong vocational interest blanks. Examination marks were also available for some student 
groups as well as ratings of socio-economic class. 

It can be imagined that the intercorrelations between these variables, calculated separately 
for different groups, produce a bewildering plethora of results. In addition, some of the con- 
stituent tests such as the F Scale and the battery of perseveration tests were separately factor 
analysed. The whole operation was carried out efficiently and well and Rubenowitz must be 
congratulated on guiding the reader through this maze of results without inducing too large a 
measure of mental indigestion. His central conclusion was that ‘in spite of the different character 
of the two main groups involved in the testing of the main hypothesis, a flexibility-rigidity 
construct could be established in both of them in accordance with the assumptions expressed in 
the hypothesis. These findings were sustantially suported by the accumulated evidence from the 
secondary hypotheses, derived from the nomological network defining the construct and serving 
to throw light upon it in a more specific way.’ This is a fair summary; Rubenowitz has been more 
successful than his predecessors in defining this very elusive factor. A determined critic, how- 
ever, might raise three points: (1) The problem of response set has not been handled too well; 
it might have been better if the major defining variables such as the F Scale and the Dogmatism 
Scale had been re-worded in such a way as to obviate this factor. (2) It might have been desirable 
to introduce some measures of a wider framework into the design; there is evidence that rigidity 
may be nothing more than a particular combination of introversion and neuroticism, and the 
absence of these variables in the factor analysis may lead to erroneous conclusions. (3) The 
interpretation of factors is often a little forced. What shall we make of the ‘intelligence’ factor 
on page 190 which has a higher loading on a test scored for the number of Ss written in a minute, 
than on an intelligence test? However, not withstanding these criticisms this is clearly a major 
contribution and can be recommended to all students interested in social psychology. 


H. J. BYSENCK 


Measurement in Personality and Cognition. Edited by Samunn MESSICK and JOHN 
Ross. London and New York: Wiley. 1963. Pp. xi+ 334. 45s. 


The main body of the book is a series of papers on the response styles of subjects responding 
to questionnaires, social situations and cognitive tests. G. G. Stern, whose massive tables throw 
Robbins’s into the shade, makes an attempt to measure the press of a student’s environment, 
that is, the pressures which he thinks the College atmosphere puts upon him. Stern claims to 
be able to measure press independent of the student’s needs and each press is associated with a 
need of the same name. Within a College and in a sample taken from several Colleges these paired 
needs and presses have only low correlations but they correlate more highly between Colleges. 
Edwards, and Johnson and Messick, report evidence that acquiescence comes into play only when 
social desirability is not operative. Dahlstrom criticizes the circularity of some attempts to prove 
the importance of social desirability. The discussion of control or ego-mechanisms in perception 
reveals the concept of perceptual field dependence broadening and rotating in the course of ana- 
lysis into the concept of general intelligence—a repetition of Spearman’s experience. E. E. Jones’s 
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paper on the interaction between approval and the need for it stands out from the rest 
in the use of. external criteria and in the experimental manipulation of variables. Cattell con- 
tributes a very clear resumé of his research practice and rationale. 

J. Ross, in a well-argued paper on levels of measurement, points out that factor analysis may 
be quite inappropriate for testing hypotheses derived from ego-psychology since the latter 
postulates mental processes which are better represented by logical operators than by weighted 
combinations of variables. The presence of ego-control does not determine a person’s score in a 
certain equation, rather does it specify which equation is appropriate to his case. 

In many of the papers the reader is oppressed by the height of theoretical skyscrapers reared 
on nothing more solid than within-group covariance. Holt’s criticism of factor analysis from the 
standpoint of a philosophically sophisticated psychoanalyst is therefore welcome. Tomkins 
characterizes factor analysts as idealist metaphysicians, to be contrasted with the reality-bound 
empirical students of the untidy ‘given’ of humane experience. ; 

The critical papers are generally better than the investigations of response style, which are 


of limited interest. KEITH HOPE 


Personality and Behaviour. By Jassu E.Gorpon. New York and London: The 
Macmillan Company. 1963. Pp. x+597. $6.50. 


The author is Assistant Professor of Psychology at the University of Michigan and has pre- 
pared this text to meet his requirements for introductory courses in personality and human 
adjustment. He takes personality to be a ‘derived phenomenon’ bridging several areas of psy- 
chology, such as physiological psychology, learning, studies of brain function, psychoanalytic 
ego psychology and general experimental research on concept formation, and he uses the language 
of learning psychology to communicate the relevance of the various branches of psychological 
knowledge to personality. 

The book has four sections covering eleven chapters, each of which ends with a ‘reprise’. After 
the Introductory section a section on Basic Processes covers Physiological Backgrounds, Learning, 
Motives and Thinking. The third section on Contents of Personality deals with the socialization 
of Primary Drives, of Acquired Drives and of Thinking. The fourth and final section, headed 
Consequences, includes Conflict, Patterns of Behaviour and a final chapter on Human Nature: 
and Value. 

The book covers @ lot of material in a fairly superficial manner. The nature of the author’s goal 
in this book makes it inevitable that it should be a ‘hotch-potch’ which might irritate the 
teacher but could make some impression on the student. Thus it could be recommended for 
supervised reading or for use in seminars at about the junior honours psychology level. It is not 
basic enough to serve as a text-book. 

The author has done himself a disservice by editing his text inadequately, with the result that 
it ia repetitious and too long. It is sparsely illustrated, the diagrams are badly explained, and 
terms are used in a sloppy fashion, e.g. ‘Freud tackled the problem of unconsciousness’. For this 
reviewer the most irritating feature is the juxtaposition of the terms of learning theory and of ego 
psychology. B. M. MOWBRAY 


Social Behavior : Its Elementary Forms. By Groran C. Homans. New York: Harcourt, 
Brace and World; London: Routledge and Kegan Paul. 1961. Pp. xii +404. 
308. 


In writing of elementary social behaviour Homans clearly intends the stress to fall on the word 
‘element’: he is concerned with units of analysis at that level of universality where ‘there is 
neither Jew nor Gentile, Greek nor barbarian, but only man’ (p. 6). ‘I believe that the general 
features of elementary social behaviour are shared by all mankind’ (p. 7). Such notions as roles 
and institutions he considers already too constrained, specific or culture-bound for his purpose: 
to provide the conceptual building-bricks which, in different combinations, construct our ideas 
of vast varieties of social phenomena. 

The most elementary terms in which social behaviour is to be described are Person and Other; 
activity and reinforcement; frequency of interaction and value of interaction. These terms are 
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used in a variety of propositions of which the following are simple examples. ‘The more often 
within a given period of time a man’s activity rewards the activity of another, the more often 
the other will emit the activity.’ ‘The more often a man has in the recent past received a re- 
warding activity from another, the less valuable any further unit of that activity becomes to 
him’ (pp. 54-55). The difficulties arising from such propositions are fairly acknowledged. 

What must be the underlying aim of the book impresses itself on the reader in the first hundred 
pages. It is of course, partly, to present as attractively as possible a set of concepts and pro- 
positions for systematic application to apparently disparate social phenomena. But beyond 
this we glimpse the old hope of a Promised Land of universal social science. Homans is laying 
down foundations for a formalization of the study of interpersonal relations, by some combination 
of behavioural psychology (Skinner’s pigeons providing him with his original paradigms) and 
mathematical economics. Since H. A. Simon made a limited attempt of this kind in an article 
reproduced in his Models of Man, a whole cohort of Joshuas has had time to fit itself for the 
purpose. Homans himself in the present book attempts a formalization of the relation between a 
man’s satisfaction with a reward and the amount of behaviour he will engage in to obtain that 
reward. 

Homans begins with the relatively conorete, simple and, in the literature, traditional notions 
already referred to, but he soon develops his theme in a novel and stimulating way. Social 
approval is treated as a ‘generalized reinforcer’. Social influence is considered in terms of the 
costs and rewards which accompany similarity of opinion. Conformity, co-operation and com- 
petition are discussed in commensurate terms. It is perhaps difficult to convey to those in other 
fields the pleasure of seeing these topics all discussed in terms of the same elements. 

More general still, more exciting but more controversial also, is the discussion of justice, 
which, in terms of elementary social behaviour, may be seen as a certain proportionality of 
rewards, costs and ‘investments’. ‘As a practical matter, distributive justice is realised when 
each of the various features of his investments and his activities, put into rank-order in a com- 
parison. with those of other men, fall in the same place in all the different rank-orders’ (p. 264). 
Obviously this is a useful point of departure for the study of small groups and their some- 
times rather forced hot-house emotions, but one feels here, as in the later discussions on authority 
and equality, the conservative undertow so often. at work in social theory. Such matters as social 
justice, and changes in the distribution of rewards or in the criteria for reward, are dealt with 
by omission. ‘Esteem’, ‘exchange’, ‘satisfaction’, appear in the index, but not ‘exploitation’, 
‘politics’, or ‘power’. 

But it is wasteful to expatiate on ideological points in this kind of work. Science is a co- 
operative enterprise in which deficiencies here can be made good there. Social Behavior makes 
sense both in its own right and as providing a common language for studies, both empirical and 
theoretical, written in terms of less elementary unite of behaviour. Seriously considered, say in a 
joint seminar, the book could prove a turning point in the collaboration of economists with 


psychologists and other social scientists. JOSEPHINE KLEIN 


Social Pressures in Informal Groups. By-L. Fustrneur, S. Somacutsr and K. Baox. 
London: Tavistock. 1963. Pp. x+197. 38s. 


The history of social psychology is short, and a good book can become a ‘classic’ a few years 
after its appearance. ‘Social pressures...’ deserves the status. First published in 1950, it is now 
reissued with a short introduction by T. M. Newcomb. 

The book describes an investigation of a housing project for ex-service students at M.I.T. 
The best known and least equivocal finding was that the formation of social groups (with all that 
this is shown to imply for action) is strongly influenced by the spatial layout. The fact of this is 
obvious, but its degree was remarkable. In such a homogeneous community, friendships are 
appreciably affected by differences in the separation of houses measured in feet and by the 
directions in which the houses in a court are faced. This ‘micro-ecology’ has inspired other work 
in housing, discussion groups, offices, classrooms, social clubs, children’s holiday camps and 
student dormitories. 

However, it isnot through spatial studies alone that the book has become a leading reference, and 
indeed, only one of its nine chapters is wholly devoted to ecology. The remainder describes the 
application of a variety of techniques to discover how the processes of group pressure operated 
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to determine attitudes and behaviour towards a tenants’ organization. The concepts used—group 
structure, cohesiveness, power, communication, deviation, etc.—-were already the currency of 
group dynamics and there is no particular innovation that could alone explain the impact of the 
book. Looking back, there are perhaps three importent factors. First, it is not only a lucid 
description of a field situation, but is translated into testable, refutable propositions, drawn 
together into a final theoretical summary. Secondly, it was presented by students of Kurt 
Lewin soon after the tragic but critical milestone of his death, and thirdly, the authors have since 
built upon its foundation some of the best small-group studies of the past decade. 

TERENOH LEE 


Behaviour in Public Places—Notes on the Social Organisation of Gatherings. By 
Ervine Gorrmann. Glencoe, Ill.: Free Press; London: Collier-—Macmillan. 
1963. Pp. vii+248. 45s. 


Erving Goffman is an American sociologist who has been developing a brilliant and original 
line of study over the last few years. This book draws together and re-presenta his main contri- 
bution. It reste partly upon foundations of observation of social behaviour which he made in the 
Shetland Islands in 1949-5] and in psychotic wards in 8t Elizabeth Hospital, Washington, in 
1955-56. He draws further material from casual observations and from etiquette books. His 
subject matter is the ritual or conventional regulation of engagements or encounters between 
people in social gatherings (i.e. sets of people in each other’s immediate presence), in situa- 
tions (i.e. people in a place), on occasions (for weddings, parties, work). His predominant 
and fundamental case is that it is possible and desirable to consider situations and their rules as 
something distinct from studies of individual personality, groups and roles. This case is well 
argued and supported by the actual conceptual scheme he is able to present. The scheme rests on 
a postulated universal need to present to others a consistent ‘self’ or face, and to be assured that 
others are likewise concerned. He deals with the means by which a person can indicate to others 
his involvement in a situation, guard himself from involvement, offer himself as accessible to 
engagement and protect himself from being engaged unwillingly. He deals with these in situa- 
tions ranging from the casual passing of strangers to the limitations which may be placed on two 
or more people devoting their attention to private affairs in public. _ 

Goffmann shows how the rules or ‘situational proprieties’ can be seen as defensive of the 
gathering itself and that gatherings thus regulated form a web of trust that others will not 
endanger a person’s physical and social inviolability. He comments that the inherent dangers 
are not commonly realized, but that it is only in gatherings that people can be violently or 
sexually assaulted and for instance be accosted by requests to talk or be seen by others to be on 
close terms. Thus, he argues that however trivial the rules and the etiquette may seem, their 
social and psychological value is indicated by the deep embarrassment which breaches can 
occasion. 

A special concern of the author is to apply his scheme to the field of mental illness. He argues 
that the behaviour of psychotic patients can be subject to conventional regulation and can 
express something about their relations with their situation, either respect for it or rejection of 
it. This is fairly straightforward and his scheme offers increased precision in understanding the 
communications patients are making. Two further main points are at different levels of abstrac- 
tion and are not consistently separated. One is about the reaction of the public and of psychia- 
triste to psychotics in terms of his scheme. He wishes to show that the diagnostic and treatment 
procedures to which psychotics are subjected are in part protective reactions against the offences 
to situational proprieties committed by psychotics. Their behaviour is designated as sympto- 
matic of illness and some of their behaviour follows from this. The other point is about the relations 
between his sociological scheme and psychological theory. He argues that none of the behaviour 
of at least some patients need be considered symptomatic of a disturbed mind, and that no 
recourse to psychological theory is called for. 

There are two fashionable views of psychosis. One is that it is directly symptomatic in the 
way that abdominal pain is symptomatic of appendicitis and the other is that it all consists of odd 
behaviour only designated as psychotic because it offends social rules—which depends on the 
rules, not the individual. Goffmann tends to assert the second as an antidote to the first, without 
quite committing himself. He tends, in Piagettian terms, to assert that behaviour is not simply 
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accommodation, but that it is all assimilation. He is unable or unwilling to maintain this view 
when faced with organic psychosis. The antithesis is false and his arguments on this count leave 
much to be desired. 

By focusing attention on gatherings rather than roles or groups, he brings us close to a scheme 
linking an analysis of the normative framework of behaviour and the needs of people engaging 
init. He frequently postulates particular needs, but it is not his concern to adopt any systematic 
account. Nevertheless, his account is of particular interest because of its potentially close 
contact with any psychological system which offers an account of the self, of anxiety and defence 
and of object relations. He offers a conceptual scheme which brings order into a field of obser- 
vation which has been of psychological and psychiatric interest for a long time. g HUTTON 


Determinants of Infant Behaviour. Vol. 2. Edited by B. M. Foss. London: Methuen. 
1963. Pp. xii+248. 45s. 


This record of the Proceedings of the Second Tavistock Seminar on Mother—Infant Interaction 
shows a shift in interest away from studies of neonatal behaviour, institutional care and other 
forms of maternal deprivation, which characterized the first Seminar, towards more actual 
observations on mother—infant interaction and theoretical discussions on the development of 
attachments in humans. 

The animal studies have the usual advantages over the human, in that the infants grow up 
more quickly, and can be subjected to more rigorous controls. Harlow’s ‘unmothered’ monkeys 
(raised in isolated cages or on cloth surrogates), whose infant behaviour was described in Vol. 1, 
are now seen as adults, with disturbances of mating behaviour (if they have also lacked infant 
companionship), and in maternal attitudes. Their infants, although ignored or roughly rejected, 
nevertheless show a strong urge to cling to their mothers, quite apart from the desire for food. 
This seems to support Bowlby’s theory of instinctual responses in attachment development. 
Among further studies relevant to the ‘Maternal Affectional System’, Harlow’s observations on 
mother—infant interaction in a controlled playpen situation provide evidence in favour of 
‘monotropy’ of infant attachments. This is borne out by Rowell’s observations on monkeys in 
more natural ‘family’ groups. 

Ainsworth’s delightful account of ‘The Development of Infant—Mother Interaction among the 
Ganda’ describes twelve different patterns of attachment behaviour appearing in orderly fashion 
at different ages, thus favouring Bowlby’s instinct theories once again. She also supports the 
concept of innate ‘monotropy’. The main opponent of this idea is Schaffer. His research uses a 
much narrower criterion of attachment, which perhaps explains the discrepancy. Ainsworth 
finds the chief determinants of attachment in the total amount of care and interest given by the 
mother, rather than in any specific method of child-rearing, and also stresses the importance of 
the infant’s own activity in forming relationships. 

This latter aspect forms one of the chief topics of the remaining papers. Prechtl, for example, 
reports that mothers of children with signs of minimal brain damage at birth are often upset by 
their infants’ abnormal responses (such as hyperexcitebility), and tend to develop attitudes of 
anxiety and over-protection towards them. Wolff, in the first of two papers, makes a very in- 
tensive study of smiling, one of the most obviously social responses, in eight infants, and in his 
second article describes the family relationships of one of them in greater detail. 

Rheingold’s short contribution on a method for ‘Controlling the Infant’s Exploratory 
Behaviour’ indicates that changes in visual and auditory stimulation are sufficient reinforce- 
ment for a manual response to a ball, and suggests a similar explanation for the reinforcement of 
smiling to human stimuli. This theory seems to be accepted by Schaffer in his discussion of 
‘Attachment Behaviour’, whore he outlines three developmental stages, relating these to Piaget’s 
ideas on the attainment of reality concepts. 

Ambrose, in ‘The Concept of a Critical Period for the Development of Social Responsiveness’, 
gives quite plausible grounds for entertaining such a hypothesis, based on a comparison between 
smiling in humans and ‘following’ in birds, both of which serve to keep the child in closer contact 
with the mother, and perhaps thereby reduce anxiety. (Could a further parallel with clinging in 
monkeys be made?) His own evidence from observations on the pattern of development of 
smiling is, however, by no means conclusive, although ingenious and suggestive. As Ambrose 
himself indicates, the type of experiment which might be more convincing, such as Harlow has 
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undertaken with monkeys, where opportunity for social interaction is totally lacking for a 
certain period, is neither possible nor indeed desirable in human beings. 

This brief outline of some of the points brought out in this stimulating collection of papers 
cannot do justice to the quality and variety of research undertaken, and the book can be recom- 
mended to the serious student of child development. The theoretical approach varies, some 
authors seeming to support Bowlby’s concept of instinctual responses, others importing further 
ideas from ethology, while others again confine themselves more closely to learning theory. In 
all cases the infant is conceived as having a need for stimulation and activity beyond the mere 
satisfaction of his organic needs. A. B. NAUGHTON 


Child Psychology. The 62nd Year Book of the National Society for the Study of 
Education. Part I. Edited by H. W. Stevenson. London: University of Chicago 
Press. 1963. Pp. x+550+vi. 48s. 


This book is designed, not as a text-book or manual covering the whole field of child psy- 
chology, but as a critical review of research findings and thought in various areas of the subject, 
chiefly over the past decade. The contributors, not all of whom may be familiar to British 
readers, are clearly all competent in their own fields, and their combined endeavours make an 
authoritative and highly valuable source book. 

The first two chapters deal respectively with the biological and sociological correlates of child 
behaviour; then follow chapters on language development, perceptual development, learning 
and thinking in children. In place of the usual rubrics of social and emotional development we 
find chapters on moral development and identification, dependence and independence, aggression, 
achievement and anxiety. In an admirable concluding chapter Bronfenbrenner surveys the 
changes in‘child psychology over the past thirty years, comparing this volume systematically 
with the handbooks of Murchison (1931) and Carmichael (1946) and offering stimulating com- 
ments on the changing assumptions, concepts and methods adopted by adherenta of learning 
theory, field theory, psychoanalysis and Piaget’s thought as each concerns children. While there 
are some signs of convergence, we are still far from a science that can embrace all aspects of the 
child’s behaviour and experience. The editor in his short introduction suggests that longitudinal 
studies, observational methods, and a developmental orientation have been largely replaced by 
short-term experimental studies of the effects of particular variables on child behaviour. It is 
by no means clear, however, that the need for the former types of study is past; indeed they offer 
the only counterpoise to the fragmentation inherent in the latter approach. Perhaps indeed the 
form imposed on this book has resulted in the neglect of those more global studies of child de- 
velopment which still flourish, and also of several recently launched observational studies focused 
on the details of interaction between persons (mother and child, teacher and child, children in 
groups) in natural settings. 

It also forces the critic to ask what else has been left out. One accepts the decision to omit the 
whole area of deviant behaviour, and also the practical applications of research findings (many 
of which invite replicative experiments in practical settings by any interested psychologist). 
Much more questionable is the tacit neglect of the whole imaginative life of childhood. The index 
contains one reference to projection techniques, none at all to play, art, fantasy or imagination. 
This does seem an extraordinary deficiency in a major work of child psychology, in view of the 
growing recognition of the importance of these processes in healthy personality development. 

Although the liste of references following each chapter are valuable, they contain no indication 
of the page on which each reference is discussed, nor is there any author index, so that it is quite 
difficult to find where a particular author’s work is mentioned. Despite these lacks, the scope of 
the work reviewed is such that this will soon become an essential reference book. 


TERHENOE MOORE 


Language, Thought and Personality in Infancy and Childhood. By M.M. Luwts. 
London: Harrap. 1963. Pp. 256. 18s. 
This book is a comprehensive account of the language development of children, relating it 


closely to intellectual, social and emotional growth. The first part of the book deals in con- 
siderable detail with the beginnings of speech in early infancy. The sequence of the earliest 
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sounds, their relation to bodily comfort and discomfort, the sound patterns evident in babble 
language, the growth of meaning and of perception and conception in relation to language are 
vividly described. Great importance is attached to the child’s contact with his mother, her 
stimulation through everyday conversation with him, the approval and disapproval shown by 
her at his first attempts at vocalization. This is contrasted with the limitations imposed on the 
deaf child and the child brought up m an institution, who show clear intellectual and linguistic 
retardation. The quotations of infant speech, many of them from the author’s own records, serve 
to illustrate the argument of the book most effectively. Information concerning the intelligence 
as well as the age of the children quoted would have been valuable. 

The second part of the book continues the survey of language development during early child- 
hood, drawing especially on Susan Isaacs’s records from the Malting House School. The dis- 
cussion of the role of language in the child’s growth of reasoning, the vital part of play and social 
intercourse in increasing vocabulary and verbal fluency, the way in which real problems incite 
children to co-operate in solving them and so to carry forward conceptual thinking—all this is 
extremely interesting. Ethical development is described in some detail. This might more 
appropriately have been termed social and emotional development in my view, but the author 
wished to streas particularly the influence of the adult attitude of approval and disapproval on 
language development. 

The third part of the book desoribes the gradual growth of abstract and logical thought in 
relation to language and draws conclusions from the experimental work of Piaget and others 
which further elucidates his argument. But perhaps the most fascinating section of this last 
part is the account of the social life of later childhood, the verbal play, the group language, the 
rituals of children’s games and the secret rhymes aimed at challenging adult authority and an 
indication of the child’s ‘need to lay siege to the barriers that exclude him from the adult way of 
life’. Many of the illustrations are drawn from the work of I. and P. Opie. 

The whole is an up-to-date survey of the most importent work on language development 
during infancy and childhood, emphasizing the links between the child’s past and present 
experience and stressing the immense importance of social intercourse, with parents, other 
adults and especially with contemporaries. It is written in clear, mainly non-technical language 
and is a worthy addition to the list of other notable books by Prof. Lewis. 

AGATHA H. BOWLEY 


A Study of Chsldren’s Thinking. By Manasrnr Donatpson. London: Tavistock. 
1963. Pp. viii +263. 36s. 


This book is a clinical study oriented primarily towards the improvement of intelligence test 
items. The first two chapters deal with the prediction of ability and with related methodological 
problems. The third chapter is an excellent discussion of the methods used in studying thinking 
and the externalization of thought processes. The merits and limitations of Piaget’s approach 
- are discussed, as well as the psychological implications of the views of Peirce and Ryle. This 
chapter also contains a balanced account of the pros and cons of the ‘thinking aloud’ method. 
It is curious, however, that the work of Herbert Simon and his associates, who have used this 
method with such success, is not mentioned here. 

The next five chapters are the meat of the book: a detailed investigation, conducted on Piaget- 
ian lines, of the kinds of error which occur when children of different ages attempt to solve 
different kinds of logical problems. And here the experimentalist may be distracted by the very 
free use which is made of illustrative material in the form of protocols. Much of this material 
might well have been classified in appendices and more space devoted in the text to a concise 
exposition of the points which the protocols are intended to illustrate. 

The final chapter summarizes the research and discusses ite theoretical implications. A 
postulate set is presented which relates the three main types of error, i.e. structural, arbitrary 
and executive, to intellectual development. (This chapter, however, cannot be understood with- 
out reference to the previous ones because of the symbolic terminology which is maintained 
throughout the book.) 

The author claims only to provide good hypotheses rather than to test them. The book is not 
easy reading, but it attempts to do something which has not been done before: to look at children’s 
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reasoning in relation to diverse theoretical positions. The relevance of the work of Piaget, 
Goldstein and Scheerer, and Shannon and Weaver is discussed in e way which is illuminating 
and thought-provoking. The author’s most original concept, however, is the distinction which 
is drawn between three types of error in reasoning, and the hypotheses based on this distinction 
deserve to be tested by experimental techniques. 

In conclusion, it may be said that this research has practical implications for the constructor 
of intelligence tests, but it should also be regarded as important source material for a systematic 
account of the development of deductive reasoning. BiG wwason 


Speech and Thought in Severe Subnormality. By N. O’Connor and Brats HERMELIN. 
London: Pergamon. 1963. Pp. xi+122. 25s. 


In 1967 this reviewer had the task of surveying experimental work on learning in imbeciles; 
he was able to discuss about fifteen good studies. The present book ends with over nine pages of 
references, a considerable proportion of which concern recent experimental investigations of low- 
grade defectives. There has, then, been something of an explosion of mterest in this fleld during 
the last fow years. While applied psychologists in America continue predominantly to explore 
methods of educating the mildly subnormal, a number of workers from the field of comparative 
psychology have seen in the severely retarded human an important subject for research. Mean- 
while in Russia A. R. Luria (who provides a foreword) and his colleagues, investigating the role 
of language in the regulation of behaviour, have also devoted considerable effort to studying 
children displaying abnormalities of function or neuropathological conditions. The Russian 
school has obviously been the source of much inspiration for the writers of this book, who, 
however, bring to the problem a more sophisticated method of analysis than is often found in the 
writings of Soviet psychologista. 

In a notable first chapter, O’Connor and Hermelin consider trends and developments in the 
field of general psychology relevant to a detailed investigation of the thought processes. Here 
they make the charge that psychometrics and 1.q. studies have retarded the investigation of 
strategies and mechanisms in thinking. There is little doubt that this is so, but unlike many 
similar critics, these writers do not throw the baby out with the bathwater by dismissing the 
psychometric approach. 

The second chapter on learning and problem solving is also characterized by a careful historical 
analysis which indeed permeates the whole book. Curiously enough, however, the authors 
abandon this method when they reach the research work of the last few years with which they 
are mainly concerned. Why is it, for example, that Soviet work has always stressed the dis- 
abilities of the imbecile, and the rift between primary and secondary signalling systems in these 
subjecta, generating even greater gloom about them than seems justified? Why is it, on the 
other hand, that British researchers have been rather more concerned with identifying assets 
than deficits in imbecile learning? The striking dissimilarities between these findings call for much 
closer inspection than is given here. And even in the present state of knowledge some explanatory 
hypotheses are possible, the duration of the learning stimulus being one of them. 

Subsequent chapters are concerned with visual perception; words and communications; 
thought and language; cross modal coding; recall and recognition; mongols and other imbeciles; 
and finally a discussion of theoretical and practical implications. The authors show, for example, 
that some learning difficulties can at least partly be overcome by the manner in which the task 
is presented. Part of the defective’s lack of capacity to handle symbols comes from a, reluctance 
to use them. When forced to do so, performance improves. The dissociation between speech 
and action postulated by Luria may well be too pessimistic a view. The authors also point to 
the relative efficiency in transfer and retention of learning in their subjects, while underlining 
deficits in expectancies and attention. 

Apart from the stress throughout upon experimental method and the avoidance of premature, 
all-embracing theory, the excellence of the book lies quite largely in its emphasis on processes 
of cognition. Nor are these processes regarded as necessarily immutable; the conditions for 
development and change in severely handicapped persons are generally explored. In criticism 
it would be fair to make two points; the first unfortunately applies to the majority of learning 
studies, be they animal or human. The authors only carried out short, discrete experiments and 
give few details of whether their subjects were ever used for more than one such study—a vitally 
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relevant factor. In the reviewer’s opinion, this book prepares the way for what might prove to 
be even more rewarding, longer-term investigations of similar individuals. This ahould lead to 
greater knowledge of both the mechanisms of development and the experimental modification 
of the processes here discussed. A further point is the authors’ failure to defend their somewhat 
controversial policy of using as normal controls school-shildren whose intellectual and socio- 
economic position is unstated, and whose mental ages were inferred from their chronological 
ages, 

O’Connor and Hermelin’s book is the first ever produced which systematically considers the 
psychology of the severely subnormal. As such it will prove to be a landmark in the history of 
mental deficiency research, and furthermore, its relevance to general psychology is obvious. 


A. D. B. OLARKE 


Experimental Psychology. Edited by A. Summerrianp. British Medical Bulletin. 
Vol. 20, No. 1. London: The British Council, Medical Department. 1964. 
Pp. 86. 30s. 


Fifteen psychologists, who are actively engaged in experimental work, have each written a 
paper dealing with some aspect of their current researches. The topics considered include learning, 
attention, perception, skill, sensory deprivation, neurology and behaviour, sleep, ageing, and 
drugs. Although the symposium does not pretend to give an exhaustive coverage of experi- 
mental work in psychology, it is welcome on two counts. First, it presents the reader with a 
lively sample of the variety and high quality of research being carried out in this country. 
Secondly, as befits the nature of this symposium, the papers illustrate a broadly biological 
approach to the study of psychological functioning. This approach can best be indicated by 
quoting from the editor’s introduction. ‘Papers. ..relate behaviour to ideas of communication 
and control that stem from engineering. Both men and animals function in important ways as 
systems for handling information; derived from sensory stimulation, information is transmitted 
and coded so as to control decisions and actions. The biological parallel is with the central 
nervous system. These ideas serve therefore the co-ordinate knowledge about behaviour in ways 
harmonious with developing knowledge of neurophysiology.’ In short, the symposium serves 
not only the short-term function of keeping the reader up to date about developments in several 
areas of research, but also serves the longer-term function of exemplifying an ethos which 
promises to share a flexible yet unified attitude to the subject matter of psychology. 


I. M. L. HONTER 


Vigilance, A Symposium. Edited by D. N. Buoxnur and J. J. MoGrats. London: 
McGraw-Hill. 1963. Pp. 269. 69s. 6d. 


This book is an example of the valuable contributions which symposia can make by bringing 
people together, provided that the numbers are kept small, and the participants allowed ample 
scope. Only eight major contributors are listed, although some of the papers are given joint 
authorship. Each of the major authors is allowed both a paper presenting recent research, and 
another to review his own theoretical position at present, and how he sees it fitting into those 
of the other participants. The result is a real summary of most of the important recent work 
on the somewhat mysterious problem of why people show decrement in performance when 
watchkeeping—or in some cases whether it is really true that they do. The symposium is in- 
valuable as a source book. And for once the discussions between the participants have been so 
well edited that the reader can get a feeling of things being thrashed out, and an indication of 
which current approaches seem most promising. (It is interesting that the only avowed ‘anti- 
theorist’ of the operant school seems both in the presentation of research and in the discussion 
to be far more rigidly bound by his orientation than the more traditional ‘model makers’.) 

The names of the major authors—Bakan, Baker, Broadbent, Buckner, Holland, Howland, 
Jerison, and McGrath—give an idea of the importance of this collection of papers. The book is 
in the well-known McGraw-Hill series on psychology, and maintains the high standard of pro- 
duction which we have come to expect from the series. For anyone with interests in fields that 
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impinge on the problems of vigilance, arousal, signal detection and such problems, this is an 
essential text, and one which will both save a great deal of literature searching and give a great 
deal of stimulation. 

NEVILLE MORAY 


Experiments in Mental Suggestion. By L. L. Vasrurmv. Church Crookham, Hants: 
I.S.M.I. 1963. Pp. 179. 30s. 


This is a remarkable work by the Professor of Physiology in the University of Leningrad. 
The preface reviews the progrees of parapsychology in Russia since 1922. At first there was 
widespread agreement that the many positive results obtained must be due to brain ‘radio’ 
waves—i.e. that telepathy had a respectable physical basis. However, three reports published 
in the years 1934-87 showed that the most careful screening by metal of the agent had no effect 
on these positive results, thus throwing the electromagnetic theory of telepathy into serious 
doubt. The war disrupted this work and it only started up again quite recently. In 1960 the 
University of Leningrad set up a laboratory for the study of telepathic phenomena and experi- 
mental work is in progress not only in Russia but in other ‘People’s Democracies’. 

The book consists mainly of full descriptions of Prof. Vasiliev’s pre-war work (with con- 
temporary comment), centring on the mental suggestion of motor acts in hypnotized subjects, 
on transmission of visual images and on telepathic induction of sleeping and waking. However, 
in this early work the controls set up were not always adequate. In suggesting motor acts the 
agent and percipient were in the same room; in the experiments on transmission of mental 
images they were in different rooms but no control seems to have been made of the judgement of 
whether there was a match between agent’s and percipient’s pictures. The experiments using 
aleep were better controlled, with agent and percipient in different rooms, with and without 
wire mesh screening. The best resulta were obtained with double metallic screening although 
statistically significant results were obtained in all experimental situations. Positive results were 
also obtained with up to 1700 Km. separating agent and percipient. 

The last chapter contains a review of contemporary work in parapsychology. It is indeed 
remarkable that a distinguished Soviet scientist should have to haul G. Price over the coals for 
his article in Sctence (122, 389, 1955), wherein he admitted that the evidence for telepathy 
was now watertight—but, he concluded, as telepathy was scientifically impossible, all para- 
psychologists were therefore frauds, liars or engaged m some vast world-wide conspiracy. 

Vasiliev concludes with an interesting cybernetic analysis of telepathy. He discusses various 
theories of the electromagnetic basis of telepathy but cannot accept any—in the end he quotes 
Pascual Jordan’s suggestion that telepathy may depend on something more akin to gravitational 
forces. The translators are to be congratulated on a most useful and well executed piece of work. 


J. B. SMYTHIES 


Experimental Psychical Research. By Rozsert H.TxHovmss.’ Harmondsworth, 
Middlesex: Penguin Books. 1963. Pp. 148. 3s. 6d. 


Dr Thouless is among the distinguished few who have made important original contributions 
both to experimental psychology and to experimental parapsychology and the present volume 
is written with so much mature good sense that I can think of no better introduction to the 
topic that I would want to recommend to those of my colleagues who may still be pst-shy. It is 
true the book does not quite seam to have made up its mind whether it is trying to be a handbook 
for would-be experimenters or just another brief survey of the field, but if it is approached as 
primarily a handbook with historical object-lessons the reader will not go far wrong. 

The chapter on Marion (the late stage-telepathist) should be of special interest to psychologists 
because it demonstrates the difficulties in trying to discriminate between the hypotheses of ESP 
and hyperaesthesia. I had assumed that 8. G. Soal had proved conclusively in 1934 that Marion’s 
tricks depended exclusively on his unconscious sensitivity to subliminal sensory cues, but appar- 
ently Thouless and Wiesner did some further work with him ten years later which reopened the 
question, although unfortunately it was never completed or published. 

While Dr Thouless does not minimize the formidable obstacles that lie in wait for those who 
are genuinely concerned to get at the truth in this baffling and often exasperating science, his 


book contrives to suggest that the effort is worth while. J: BELOFE 
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The Science of Animal Behaviour. By P. L. BroapHurst. Harmondsworth, Middle- 
sex: Penguin Books. 1963. Pp. 143. 3s. 6d. 


Dr Broadhurst deserves to be congratulated for a delightfully written, yet provocative, 
addition to the Pelican Psychology Series. Although this is a short book, it sete out to describe 
the principal methods of investigating animal behaviour and to explain the rationale under- 
lying comparative psychological studies. As an introduction, the book succeeds admirably on 
both counts and may be recommended as useful reading material for the first-year student. 

The first chapter, ‘Why study animal behaviour?’ illustrates the nature of the relationship 
between studies of animal behaviour and human experimental psychology; an excellent dis- 
cussion of the moral and legal responsibilities of those who work with animals is also given. To 
some extent, however, this chapter reflects an emphasis upon purely practical reasons for 
choosing animals rather than human subjects for behavioural study and it would be a pity if this 
created the impression that all such experimentation is merely a convenient extension of work 
with human subjects. 

The next two chapters provide a good introductory account of methods of investigating 
animal behaviour in the field and in the laboratory. Many of the elegant techniques now avail- 
able (for example, Blough’s method of determining dark-adaptation thresholds in pigeons) are 
neatly described. The fourth and fifth chapters are concerned with innate and acquired com- 
ponents of behaviour, respectively. Much attention is given to reproductive and parental 
behaviour in the first of these, while the second considers, from a methodological standpoint, 
classical and operant conditioning as well as the relationship between motivation and perform- 
ance. Chapter 6 deals with abnormal behaviour, including a description of Pavlov’s original work, 
studies of avoidance behaviour, psychosomatic disorders (Brady's ‘executive’ monkeys), and 
addiction to drugs. An impressive feature of the book as a whole is the way in which the author 
draws upon diverse experimental findings to illustrate a methodological problem or some parti- 
cular facet of a behavioural process. 

The last section is thoroughly amusing and provocative. Effectively cued by Skinner, the 
author considers some of the possible applications of animal behaviour studies to human society. 
We learn, reasonably enough, that pigeons might be employed to do postal sorting or as pro- 
duction-line inspectors. The suggestion that chimpanzees might be trained as engine-drivers 
leads one to the conclusion that Dr Beeching could look elsewhere for his economies ! 

ROGER STRETOH 


Handbook of Mathematical Psychology. Vol. 1, Chapters 1-8. Pp. xili+491. 80s. 


Readings in Mathematical Psychology. Vol. 1, Pp. ix +535. 688. 
Both books edited by R. D. Luoz, R. R. Buss and E. GALANTER. New York 
and London: Wiley. 1963. 


The first of these books presents a series of traditional psychological topics treated from a 
mathematical point of view, though some of the chapters are primarily methodological. The 
second is designed as a companion volume of source materials and consists of selected papers 
describing major contributions to the progress of mathematical psychology in the last fifteen 
years. An astonishing amount of work is covered in these two volumes, especially in view of the 
authors’ claim, which is entirely justified, that less than a quarter of the material covered in the 
three Handbooks (Vol. 2 and Vol. 3 are to appear later) could have been written in 1950). 

The number of people in this country who could read these two volumes with profit is small. 
Most of those with a good understanding of the necessary mathematics have either little know- 
ledge or little interest in the psychological topics covered, and most of those psychologists who 
are interested in the material have insufficient mathematics. Not that the necessary mathematics 
is all that difficult, but it is cast in a modern vein and might appear incomprehensible 
unless the reader is acquainted with certain aspects of modern mathematics (set theory for 
example). 

Chapter 1, on Basic Measurement Theory; Chapter 7 on Computers in Psychology; and 
Chapter 8 on Estimation and Evaluation, in the Handbook are particularly interesting. This 
latter, written by Dr Bush, assumes that the reader is well-versed in statistics and goes on to 
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argue for a ‘common-sense’ approach to the use of statistical method. It summarizes those 
parts of statistics most relevant to mathematical model testing and suggests that the average 
psychologist is far more familiar with hypothesis testing than with parameter estimation, 
although the latter is equally important. 

Few individuals can be expected to buy these relatively expensive books but they should be 
on the shelves of the psychological section of every library. They are indispensable reference 
books in a field of work which is growing rapidly in the United States, and which may prove of 
great importance in the immediate future. JACK WRIGLEY 


` The Bye. Edited by Huen Davsoy. New York and London: Academic Press. 
1962. Vol. 2: The Visual Process. Pp. xviii +796. 1578. Vol. 4: Visual Optics 
and the Optical Space Sense. Pp. xviii + 432. 100s. 


This work can be thought of as an advanced text-book in the field of vision, where it main- 
tains a high standard of technical information and is sufficiently exhaustive to be regarded as a 
‘handbook’ to guide and stimulate the interest of those who wish to embark upon research in vision. 
Of the four volumes in this treatise the two noted above are of special interest to psychologists. 

The publishers claim that no previous knowledge is required to follow the arguments in the 
various subjects. This claim is not exaggerated, as each particular field is introduced by a 
chapter or chapters dealing with fundamental ideas, and giving definitions of the concepts 
employed. After this initial gentle introduction the pace quickens and the enthusiasm of each 
writer for his particular field sustains one through the more difficult passages. Enthusiasm here 
and there is tempered by some sobering remarks that evidence obtained in a laboratory under 
strictly experimental conditions may be very difficult to correlate with visual performance in 
general. 

Vol. 2 is the largest of the four books; and many of the chapters are written by internationally 
known specialists. We have Dartnall’s account of the photo-biology of the visual process and 
Granit’s excellent description of the complexity of the Visual Pathway. 

There are also fine expositions of the many aspects of the visual function in man by Marriott 
and Pirenne covering such topics aa the Nature of Cones and Rods, Dark Adaptation, Visual 
Acuity, Colour Vision, ete. This volume is well documented, with extensive references after each 
specific chapter. It is a pity there is no mention of the fascinating topic of acquired dyschro- 
matopsias in this volume, especially so as in this publication emphasis is laid on its being up- 
to-date; and also because this field of study opens promising avenues to our understanding of the 
visual process. It might also have been better to omit or revise some of the more speculative 
work, such as that described in the chapter on ‘The Two-Colour Threshold Techniques of 
Stiles’. 

Vol. 4 easentially deals with two related subjects, viz. ‘Visual Optics’ and the ‘Optical Space 
Sense’. The first part of the volume is an excellent introduction to this rather difficult subject- 
matter, the individual chapters being clearly written. 

The second part of Vol. 4 can be recommended to all serious students of psychology. This part 
is well expounded by Ogle, and should be a help to those who find that the psychologist’s approach 
to this subject-matter leaves many problems either ignored or unanswered. Like its predecessor, 
this volume has well classified references, gives useful hints on possible future research and 
indicates apparatus suitable for the more advanced study of some phenomena in perception. 


B. LAKOWSEI 


Pain. Its Meaning and Significance. By F. Savurervuon and H. Wanxn. London: 


G. Allen and Unwin. 1963. Pp. 151. 25s. 

This book consists of six sections dealing with the physiology, psychology, philosophy and 
treatment of pain. The treatment of each subject is somewhat elementary, and the medical part 
would form interesting reading for those medical students who like reading around their subject 
—for what is said, though simple, is often important. The psychological and philosophical 
portions tend to lapse at times into existentialist worries about the ‘meaning’ of pain, but much 
that is said is shrewd and shows compassionate insight into human suffering—a quality that 
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does not necessarily thrive in this biochemical age. The sections on ‘emotional pain’ are of 
particular interest. Less palatable to Anglo-Saxon readers is the Nietzschean conclusion ‘Pain, 
need and suffermg can lead through distressing expariences to greatness and new hope, and to 
joy in the future. What physician has never witnessed a change in personality after great suffering, 
or never seen new vitality well up precisely because pain and suffering have burned away the 
dross?’ It seems very difficult to say whether the constant exercise of will power necessary to 
fight great pain—physical or mental—really does so strengthen the will. Perhaps this could form 
an interesting fleld for research. The translation (by Edward Fitzgerald) is lucid. 

J. R. SMYTHIES 


Psychological Depression. A Common Disorder of Personality. By MURDO MackEnzin. 
London: Churchill. 1963. Pp. vii+208. 21s. 


The medical psychotherapist is a much lonelier worker than any other medical man. In 
dealing with his patients he has to rely on himself alone. He has either to borrow his conceptual 
tools from others by becoming a member of a school, or he has to evolve his own concepts. The 
author of this book has done the latter, although he has not been uninfluenced by current 
psychodynamic theories. He claims that contrast and conflict between the components of 
personality, whether individual or group, underlie and accentuate mental conflict within the 
individual. These components he calls Immediacy and Deliberation in the individual, and 
Simplification and Amplification in the group. The psychotherapy based on these concepts is 
called contrast therapy, which the author described in an earlier book, Contrast Psychology. His 
new work deals with the common syndrome of persistent anxiety and depression. It is addressed 
to readers professionally engaged in helping sufferers from depression, but also to the patients 
themselves. The term psychological depression denotes a clinical syndrome characterized by 
‘reaction to persisting anxiety by personality denigration’. It requires to be treated by psycho- 
therapy. It has to be distinguished from apathy or inertia, which respond to physical treatment. 

The author has found Galton’s classification of personality according to imagery useful. 
Contrasts between those personality types may also contribute to anxiety and depression. The 
patient has to be made aware of these unconscious conflicts. It is essential to take note not only 
of the individual but also of the community personality. 

The author applies his personality psychology to historical personages and to national mentali- 
ties. He illustrates with the help of case histories and dialogues how his treatment works and how 
he helps his patients to ‘re-direct and synthesize the psychic forces at their disposition into a 
simple, creative, positive whole’. Like the early Freudians, he attributes his successes to insight 
into mental processes rather than to the emotional changes arising from the doctor-patient 
relationship. This is an interesting book written by an individualist who is really an eclectic in 
matters of psychodynamics, but has evolved a language and a technique of his own. 

H. STENGEL 


The Chemistry of Thinking. By G. Humpuruy and R. V. Coxon. Springfield, M.: 
Thomas. 1963. Pp. xii+ 148. $6.78. 


This book is made up of two sections. The first is written by the psychologist of the team and is 
a brief survey of some aspects of thinking. The expert will find it inadequate, while the beginner 
will be puzzled by it. The physiological section is a brief well-written account of the more impor- 
tant aspects of biochemistry relevant to the functioning of the nervous system, but it has a very 
tenuous connexion with thinking. However, there is one chapter devoted to the neurophy- 
siological problems involved in learning, and this ends with a short account of DNA and a brief 
note on Hydén’s RNA theory of learning. There is a final chapter on psychopharmacology in 
which it soon becomes apparent that the author is dealing with a subject which is outside his 
specialist field. 

To call this book The Ohemsstry of Thinking is a misuse of words. Anyone interested in the 
neurophysiological processes which may be related to mental activity will get no help from this 
book. The second edition of H. W. Magoun’s The Waking Brain, which has recently been issued. 
by the publishers of this book, is easily the best up-to-date review of this problem. 

PRANK FISH 
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Probation and Mental Treatment. By Max Griwuor. London: Stevens. 1963. 
Pp. viit+ 56. 15s. 


Crime and the Social Structures. By Joms B. Mays. London: Faber and Faber. 
1963. Pp. 266. 30s. 


Crime and the Criminal Law. By BARBARA Woorton. London: Stevens. 1963. Pp. 
vili+118. 21s. 


During 1963, an inconspicuous, though rich harvest of criminological books was reaped, among 
which the above three have their distinct place. 

Dr Grimbut analyses, straightforwardly, a sample of 636 of the 882 offenders who in 1953 were 
dealt with by the courts under section 4 of the Criminal Justice Act, 1958, requiring the offender 
to undergo medical treatment in conjunction with probation up to 12 months. He found that 
275 offences were committed against property, 216 were sexual, 65 suicides, 32 violence, 48 
miscellaneous. Classification of the medical reports of probationers revealed 195 psychopaths, 28 
of low intelligence, 58 schizophrenics, 52 depressives, 38 anxiety neurotics, 36 physically ill. The 
majority received psychotherapy, to which exhibitionists responded well and psychopaths badly. 
Encouragingly, out of every 100 treated offenders, 70 were discharged with a favourable pro- 
gnosis, 56 of whom were not reconvicted within 12 months after termination of probation and 13 
out of 30 with an unfavourable medical prognosis proved to be non-recidivists. Although neither 
‘depth’ nor a factor analysis is attempted the trends are clear and interesting. 

Dr May’s very readable book is based on the hypothesis that society itself creates crime as a 
necessary corollary to progress. He offers many useful suggestions as to how the inevitable 
crime rate might be kept down within reason: by recommending that society should face up to 
ite responsibility to adolescents through an extended and integrated use of youth clubs; Police 
Juvenile Liaison officers; the recognition by teachers that their function as educators extends 
into the field of social science; and that the Ministry of Education should be partly concerned 
through education with crime prevention. 

Lady Wootton pulls no punches. Essentially she pleads that judges and magistrates should 
follow a scientific sentencing policy based eventually on statistical prediction studies in order to 
prevent recidivism rather than relying on the old penal concept of assessing emotionally the 
offender’s measure of guilt and moral responsibility. In general, she favours indeterminate 
sentences and the European inquisitorial (rather than the British accusatorial) system with 
. certain safeguards. She recommends that courts of the future should, after establishing guilt 
and deciding on institutionalization, allow non-judiciary Boards to handle the details of sentences, 
and that judges receive instructions in scientific penology. She also reviews elusive crime- 
causation theories and calls for a solution to the question of why the crime rate is appreciably 
lower for women than men. Her provocative and scholarly analysis of the inconsistencies of the 
law in relation to mentally abnormal offenders is, together with the rest of her book, most 
refreshing. 

All three authors are courageously outspoken in favour of scientifically based research and 
action in criminology. R. G. ANDREY 
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a OBITUARY NOTICE 
ERNST KRETSCHMER 


I first met Dr Ernst Kretschmer, Professor.of Psychiatry and Neurology in 
Marburg, at the Maudsley Hospital, shortly after the Second World War. He was a 
short, dapper man, pyknic in body-build, and cyclothymic in character ; well dressed, 
prosperous and looking more like a businessman than a professor. What struck me 
most, however, was that he was middle-aged; in my mind I had vaguely grouped him 
with Wundt and Kraepelin as among the early pioneers of psychology and psychiatry 
and had assumed that he too had handed over to the next generation. The error was 
perhaps permissible. Körperbau und Charakter, the book which brought Kretschmer 
world-wide fame, was published in 1921 when the author was just 33 years old and 
was Privatdocent and assistant to Gaupp in Tübingen. This, however, was not his 
first book; Kretschmer had beer known in professional circles since 1918 when he 
brought out his book about Sensitiven Beziehungswahn. This early book contained 
a protest and a reaction against Kraepelin’s typology and a plea for multi-dimensional 
types of diagnosis; it is ironic that his life’s work thereafter was destined to derive 
from, and in turn buttress, a strict Kraepelinian typology. 

Other books by Kretschmer in his 30’s were his book on Medizinische Psychologie 
which appeared in 1922, and his Hysterie which appeared the year after. At the 
end of the 1920’s he published his great work Geniale Menschen (1929) in which he 
applied his general typological theories to the problem of genius, grouping his chosen 
sample into cyclothymes and schizothymes, relating their performance to their body- 
build and generally attempting to demonstrate the detailed application of his 
principles to these highly gifted people. 

As a psychiatrist and writer, Kretschmer had certain gifts which may account for 
the fact that for many years he was regarded as the foremost German medical 
psychologist. In the first place he was a great writer, clear, evocative and able to 
pin down the description of a character in a few supremely well-chosen words. 
This gift is of particular importance in classical German psychiatry, which lays great 
stress on case histories and description generally. The importance of this gift is even 
more apparent for a writer who tries to appeal not only to fellow psychiatrists and 
psychologists but who wants to interest the intelligent lay public in his work, as 
Kretschmer tried to do in his book on genius. You might disagree with what 
Kretschmer had to say, but you were never in doubt as to what it was that he was 
saying, and you would always enjoy his graceful way of saying it. 

Kretschmer’s second great quality was tolerance. When it was fashionable to 
decry Freud for reasons which had nothing to do with the truth or falsity of his 
notions, Kretschmer refused to take part in this denigration of new theories and 
hypotheses, instead incorporating what he considered true and valuable in his 
teaching. When clinical psychology began to appear on the scene, Kretschmer for a 
time was the only psychiatrist who allowed psychologists to work in his clinic and 
_ take part in his teaching rounds. These are only a few examples of what was an 
17 Gen. Psych. 55, 3 
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outstanding feature of the man, and his great influence on German psychiatry was 
in large effect due to this ability to see good in many systems, to select contributions 
of substance from all sides and to refuse resolutely to wear blinkers and condemn 
unheard any school. 

Psychologists of course are concerned in the main not with his psychiatric contribu- . 
tions but with his work as a typologist. The notion of ‘type’ was from the beginning 
a central one in Kretschmer’s thinking. He considered it 


the most important fundamental concept of all psychology. Nature. ..does not work with sharp 
contrasts and precise definitions, which derive from our own thought and our own need for 
comprehension. In nature, fluid transitions are the rule, but it would not be true to say that, in 
this infinite sea of fluid empirical forms, nothing clear and objective could be seen; quite on the 
contrary. In certain fields, groupings arise which we encounter again and again; when we study 
them objectively, we realize that we are dealing here with focal points of frequently occurring 
groups of characteristics, concentrations of correlated traits... . What is essential in biology, as in 
clinical medicine, is not 4 single correlation but groups of correlations; only those lead to the 
innermost connexions....What we call, mathematically, focal points of statistical correlations, 
we call, in more descriptive prose, constitutional types....A true type can be recognized by the 
fact that it leads to ever more connexions of biological importance. ... 


Thus Kretschmer, and it will be clear that his point of view has nothing to do with 
the typical American textbook simplification which represents types as being 
‘either/or’ principles of classification. Normal distributions are implicit in Kret- 
schmer’s thinking and when I asked him about his opinion on this point he emphatic- 
ally agreed that there was nothing in his writing or thinking which could encourage 
any other belief. He was rather contemptuous, perhaps rightly so, of much American 
work that had been done to investigate his hypotheses; he said that the work might 
have been better done if the experimenters had first read his book! 

In part, there is here perhaps a genuine misunderstanding. Kretschmer kept 
working at his theory throughout his life, and, as is the custom in Germany, in- 
corporated more recent studies in the later editions of his book, which ran into over 
twenty editions by the time of his death. English-speaking writers and experi- 
mentalists usually relied on the English translation of a quite early edition which 
was by no means up-to-date and had not reflected a great deal of the work that was 
done by Kretschmer and his school. Nevertheless, this is little excuse for the manifest 
ignorance of many authors who wrote about Kretschmer without realizing the ways 
in which his teaching had grown and changed. Kretschmer became even more dis- 
enchanted with American psychology when Sheldon essentially took over his teaching, 
furbished it up with a few esoteric terms and improbable hypotheses and offered it 
as new and original to a profession which did not have the knowledge or the historical 
sense to see this substitution for what it was. 

With all his superb gifts there was one that was lacking, and this lack probably 
proved fatal for Kretschmer as a genuine innovator in human typology. Kretschmer 
was ‘literate’ in C. P. Snow’s phrase but he was not ‘numerate’. In the quotation 
given above Kretschmer keeps talking about correlations but he never in fact 
calculated any correlations. He relied essentially on insight rather than on calculation 
and thus fell short of the essentials of scientific proof. Even in his studies of body- 
build he was suspicious of any index calculated in terms of body measurements, 
although sometimes contemptuously permitting lesser mortals to use such crutches. 
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When in later years critical experimental studies, such as those by Payne and 
Brengelmann, showed an absence of correlation where he had predicted substantial 
relationships, he was surprised and hurt. Yet there had been other clouds on the 
horizon which should have given him pause. There are obvious dangers in choosing 
schizophrenia and manic-depressive insanity as the extreme ends of a personality 
dimension supposed to encompass normal people as well, when genetic studies leave 
little doubt that these disorders are strongly determined by the action of probably 
single genes. Again the relationship between body-build and insanity predicted by 
Kretschmer does appear to be a reality but it is so tenuous as to be practically useless 
and incapable of supporting the type of experimental research encouraged by 
Kretschmer, which uses body-build as a kind of scaffolding or link. 

This lack of ability to see things in a quantitative fashion is not perhaps surprising 
in one who was brought up in a climate of phenomenological psychology; it is all the 
more to be regretted, however, when it is realized that Kretschmer was not only a 
brilliant and intuitive psychiatrist but also a highly gifted experimentalist. He had 
the very rare ability to postulate psychological traits and then construct experi- 
mental tests embodying these traits; I know of no one in the personality field whose 
ideas in this connexion were superior to Kretschmer’s. The later editions of Körperbau 
und Charakter are gold mines for Ph.D. students in search of a thesis; if only psycho- 
logists could be called away from their worship of the Rorschach to an investigation 
of the brilliant ideas pioneered by Kretschmer, how much more quickly would 
psychology advance | 

H. J. HYSHNOK 
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PERSONALITY VARIABLES IN PSYCHIATRIC CLASSIFICATION: 
A SYMPOSIUM 


This symposium was held during the Annual Conference of the British Psycho- 
logical Society at Reading in March 1963. It was inevitable that much of it would 
be concerned with ‘Eysenckian’ ideas. We were convinced that extreme positions 
were not appropriate in the present stage of development of the subject. The aim, 
therefore, was to invite people who were doing independent work on different aspects 
of personality and psychiatric diagnosis, and who would present their views with due 
concern for scientific standards. Their papers are reproduced here, substantially as 
they were delivered, with only minor alterations. References are consolidated at the 
end of the symposium. 

Four of the papers put forward points of view which differ in one or more respects 
from Eysenck’s. Patrick Slater’s contribution is a reassessment of the basic metho- 
dology of factor analysis and other forms of multivariate analysis which have played 
an important role in this field. Eliot Slater considers Eysenck’s bi-dimensional 
description of neurosis in the light of evidence from psychiatric genetics. He discusses 
whether such evidence demands a pluridimensional concept. Foulds draws attention 
to a distinction between relatively enduring personality variables on the one hand and 
symptoms and signs of illness which are relatively transient on the other. He also 
argues that it is reasonable to define a ‘personal illness’ continuum, along which both 
neurotic and psychotic groups may be discriminated from normal people. The 
psychotics occupy a more extreme position on the continuum than neurotics. Ingham 
and Robinson discuss results obtained with the Maudsley Personality Inventory and, 
in particular, the mean scores of various groups of dysthymic and hysteric patients. 
They question the practice of regarding hysterics as a homogeneous group and argue 
that the characteristics of hysterics as observed by questionnaire responses depend 
upon the clinical features accorded greatest weight in diagnosis. Eysenck states his 
present position and summarizes some of the experimental work that his ideas have 
helped to engender. He argues that we are now in a much better position for the 
development of a scientifically based system of classification than we were a few years 


ago. J. Q. INGHAM 
Convener 


254 PATRIOK SLATER 


SPECIFIC FACTORS AND MINOR COMPONENTS 


By PATRICK SLATER 
Institute of Psychiatry, the Maudsley Hospital 


INTRODUCTION 


This paper is in two parts. The first submits an argument that correlations between 
tests provide no evidence of the existence of specific factors, but only of components 
which are non-specific, even when they are minor ones. The second provides evidence 
that minor components can often be of psychological interest. 

It was through considering evidence of the kind given in the second part that I was 
led into formulating the argument presented in the first. But when I try to persuade 
others to take an interest in minor components I find them often impervious to the 
idea because they are accustomed to assuming that beyond a few common factors 
with large variances nothing is to be found by factor analysis but negligible specifics. 
So in this paper the argument precedes the evidence. I hope that any reader who finds 
the argument difficult to follow or misleadingly expressed or suspects there is a 
fallacy in it will proceed to the second part; and then, if he finds the evidence there 
adequate and convincing, he will be persuaded that even if the argument as stated 
is not correct there must be some form in which it can be stated correctly. 

It is a very general one, not restricted to a particular method of factor analysis nor 
to a particular type of test material, and it continues to apply when the tests under 
consideration are tests for assessing personality variables to be used in psychiatric 
classification, as the examples from Eysenck (1960d), Franks et al. (1960), Hope (1963) 
and Slater (1944) illustrate. 


I. THEORETICAL CONSIDERATIONS 


Most methods of factor analysis (applied to correlations between psychological 
tests) assume the existence of as many specific factors as there are tests. Spearman’s 
two-factor theory (Spearman, 1923) was the first to do so, and incorporates the 
assumption in its simplest form, so it is the most convenient one to examine in detail. 

The theory asserts that all cognitive operations are served alike by a general ability, 
and each particular operation is also served by a specific ability peculiar to it. Though 
it is not a theory restricted to properties of psychological tests it applies to test scores 
and leads to definite expectations about their variances and correlations. It may be 
stated with reference to test scores as follows: 


Hypothesis. Scores on a given cognitive test, t depend on two factors only: g, a general 
factor which serves performance on all cognitive tests, and s, a specific factor which serves 
performance on ¢ only. The fundamental equation 

l = gits 
relates ¢;, an individual’s score on the teat, to g, and s; the measures of his general ability and 
his special ability on standard scales. 

Two derived equations define the factor loadings r and r,,. The first concerns the self- 
correlation of test t, that is to say its normalized variance, which must equal unity 

fe = 1 = try. (1) 
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This asserts that it can be resolved into the sum of the squares of two quantities r,,, the 
g-loading of the test, and r,,, its specific factor loading. The second concerns the inter- 
correlations of a pair of tests, 1, 2: 


Tia = Tig-Tao- (2) 


It asserts that their correlation depends exclusively on their g- ppadings as they have no 
factor but g in common. 


The logical status of the expressions is as follows: g and s are hypothetical variables 
which cannot be isolated experimentally or observed or measured directly. The equa- 
tions are deduced from the theory. They must hold good within the limits of experi- 
mental error if the theory is correct; but they are not axiomatic and cannot be con- 
sidered proved unless some independent proof can be given for the theory from which 
they are deduced. If some proposition deducible from them is found to be false they 
become suspect and so does the theory. A factor loading is the inferred estimate of 
the correlation between a test and one of the hypothetical variables. 

When factor analyses have been made by this method interest has focused mainly 

on the g-loadings of the tests. Typical conclusions are that one test measures g better 
than another because it has a higher g-loading, or that g must have certain psycho- 
logical properties because the tests with similar loadings have certain psychological 
resemblances, 
. The results have seldom been used to estimate the general intelligence of individual 
subjects, and never, I believe, to estimate their special abilities. There are no theo- 
retical attractions to the latter procedure. Of what use are estimates of specific 
abilities when according to the theory they do not predict anything beyond the scores 
from which they were derived? 

Still, we may consider how these estimates could be derived and note what their 
properties should be according to the theory. There would be a certain number of 
tests in the experiment, say n. Their g-loadings could be found and thence a set of 
weights. The g-score of an individual, that is the estimate of his general intelligence, 
would be obtained as the weighted sum of his scores on the n tests. Then his s-score 
for each test in turn could be obtained by substitution in the fundamental equation. 
There would be n of these scores and the theory asserts that they should be indepen- 
dent of one another. 

Thurstone’s restatement (1947) of equation (1) retains its form in outline. A 
collective term, the communality of the test, replaces rj,; and the final term 77,, 
renamed the test’s specificity or uniqueness, is sometimes interpreted if not treated 
statistically as a composite also. Since then there has been controversy; doubts 
about the legitimacy of supposing that every single test has one or more specifics which 
affect tts variance while leaving ite covariance with every other test unaffected are probably 
among the main reasons for the ‘coolly negative attitude’ most statisticians outside 
psychology have towards factor analysis (Kendall, 1950; Ehrenberg, 1962). But most 
psychologists follow procedures incorporating this assumption uncritically. Con- 
troversy has produced no more convincing justification than Spearman’s for reducing 
the variances of the variables to an extent at choice when factorizing, without altering 
their covariances. Cattell (1952) accepts the postulate. Lawley & Maxwell (1962) 
describe it as the basic assumption of factor analysis. Accordingly, they exclude 
principal component analysis, which does not depend upon it, from their survey. I 
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shall maintain their distinction and contrast factors and factor analysis on the one 
hand with components and component analysis on the other. 

Factor analysis, so defined, usually terminates after a few common factors have 
been extracted and the factor loadings have been obtained. Then the interpretation 
begins. But again it is possible to calculate a subject’s factor score for each of the 
common factors, and finally for each of the specific factors. The n tests will yield n 
specific factor scores as before and the theory maintains that they should be un- 
correlated. 

But they will turn out to be correlated. In fact, no variable with the properties 
ascribed to specific factors can be derived from test scores. They are not there. To 
take the simplest conceivable case, let us suppose two tests known to have the same 
g-loadings are given to an individual, and his scores expressed in standard units are 
found to be a on test 1 and b on test 2. Then his g-score is simply the average of the 
standard scores, that is (a +b)/2. 

The estimate of his special ability on each test is the difference between his score on 
that test and his g-score. So his ‘specific’ score on test 1 is (a—b)/2, and on test 2 
it is (6—a)/2. The two ‘specific’ scores are equal to one another but opposite in sign. 
And if we calculate specific scores for a number of individuals we shall find that the 
supposed special abilities on the two tests have a correlation of — 1, not a zero 
correlation as the theories require. The same factor has been estimated twice over, 
once in reverse. And the estimate is a weighted sum of the standard scores on both 
tests, so the factor is not specific to either test but common to both. 

The same result, i.e. a correlation of — 1 between the two so-called specifios, is 
obtained when the g-loadings of the two tests are not equal. And it can be generalized 
for all larger numbers of tests and factors (Ehrenberg, 1962). If a test has a significant 
multiple correlation with the other tests included in the experiment, then the whole 
of its variance can be referred to common factors. So it is safe to assume that not 
even one specific factor will be found in any experiment where the tests all have some 
significant correlations. All the factors will be common factors. This must be true 
for any method that depends on summation. 

The following argument is quite general: Suppose that N persons are given n tests 
and the results are set out in a table X, the transpose of the usual form (following 
Kestelman’s 1952 notation), with a row for each test and a column for each person. 
The test score on test t is a variable x,, of which N values are observed. The factor 
score for factor k (which may be common or specific) is defined by a set of weights 
bkis Dros- Orn = Dy, to be applied to the test scores of any individual, so the 
formula ' 


Se = birti tH brata t... tHbentn or b,X (3) 


will give the factor scores for the N individuals in factor k. 

We may begin by choosing a set of weights b; for factor 1, then another b, for factor 2, 
and so on, in such a way that f, is not a linear dependent function of fi, fo .-- fe-1> 
up to a maximum possible number n. But we cannot proceed beyond this point 
because the n equations (3) can then be solved for the 2’s, giving n equations of the 


form 
Tı = Confit afat -+ Cinta 
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(when the c’s are computed constants); and these can be substituted into equation 
(3) for f,,,- Then f,,,, is expressed as a dependent function of f,, fese fa- 

This argument does not require the factors to be set down in any particular order. 
So by rearrangements any one of them may be taken as f,,,,, and shown to be depen- 
dent on not more than n of the others. It only requires that the number of factors 
extracted, including the so-called specifics, exceeds the number of tests. It is true 
exactly, not only approximately; true whether the weights are normalized or not, 
whether the factors are orthogonal or oblique, whether the test scores are standar- 
dized, normally distributed, etc., or not; true in the sample and in the population. 
Moreover, the argument is one that can be extended to non-linear dependent functions. 

For example, Thomson (1951), who discusses the estimation of a man’s factors 
with great care and detail, obtains equations for estimating g and four specifics from 
the intercorrelations of four tests z, Zg, Zg, Za, VÍZ: 


9 = 0-5532, + 0-2592, + 0-1602 + 0-10924, 
3, = 0:7372; + 1-3132, — 0-2152% — 0-1452, 


etc. Evidently the four equations for the specifics can be used to compute values of c 
and obtain expressions of the form 


Z = 018 + Cgôa + 6y85 + C484 


for the z’s. And when these are substituted in the equation for 9, 9 will have been 
expressed as an exactly dependent function of the four specifics. Similarly, 3, can 
be expressed as a dependent function of 9, ĉa, 8, and 3,, etc. We have no need to 
inquire what persons were tested, what tests were used or what method of analysis 
was applied in order to satisfy ourselves of this. 

When a factor analysis alleges that certain factors such as g, &, etc., have been 
found we may inquire what the subjects’ measurements are in all these variables. 
The answer to this question must either be an inconclusive one admitting an in- 
definitely large number of different possibilities (Kestelman, 1952) or a precise one 
giving formulae for obtaining estimates, such as Thomson’s for 9, 8,,...,3,. Now, if 
it is reasonable to hold that measuring n variables in N cases (n < N) does not show 
that any variable has occurred in the experiment unless measurements of it have been 
obtained, we may say that the occurrence of all the factors has not been proved, and 
that the only variables found are the tests themselves and their derived functions, 
such as 9, 3,, ete., of which not more than n can be independent of one another. Thus 
the factorist can be required to sacrifice his specifics to retain his common factors. 

A diagram may help to explain the argument. The ellipse in Fig. 1 illustrates a 
scatter of standardized scores on a pair of tests, 1 and 2, which are correlated. It is 
because of the correlation that the scatter is elliptical in form and lies diagonally 
across the reference axes, 1 and 2. 

The sum of a pair of scores weighted equally defines a point on the P-axis; so that 
is where interest focuses when equal weights are used. It is the axis of the major 
component, the dimension where variation is widest. After the variation there is 
partialled out the variance left is confined to Q, the axis at right-angles to P. Itis the 
axis of the minor component, where variation is most restricted. And it must intersect 


258 Patrick SLATER 


the reference axis, just as the P-axis does, so measures of Q are also weighted sums 
of the test scores.* ` 

Suppose a common factor is extracted by some method of factor analysis that does 
not coincide with component analysis. Then interest becomes focused on some other 
axis, like the F-axis, which lies obliquely across the reference axes but diverges from 
the P-axis to some extent. Still the residual variance must be confined to one other 
axis, G, because the dispersion is only two-dimensional. And it is an oblique axis 
because it is at right-angles to the F-axis and the F-axis is oblique. Thus if a common 
factor is selected for consideration what is left is another common factor. No specific 
factors will have been found. If there are more than two tests, consider them two at a 
time: the argument must hold. 





Fig. 1. Alternative co-ordinate systems for. a bivariate frequency distribution. O1, 02, the 
reference axes; OP, OQ, the major and minor components; OF, OG, another pair of axes (OF 
oblique to O1, 02; OG orthogonal to OF). 


In general, suppose any number of independent tests, say n, have been used, and a 
certain number of common factors, say c, have been extracted, then the analysis 
separates the n space of the reference axes into two subspaces, one of e dimensions 
where the variance is relatively large and one of n — c dimensions where it is relatively 
small, both oblique to the reference axes. The former is commonly treated as the 
region of psychological interest and the latter is disregarded. 

If the assumption that there is a specific factor for each test is dropped, the 
statistical theory may be modified by introducing the assumption that the minor 
sources of variation occurring in all experiments are liable to affect all dimensions 
indiscriminately. Then if the design of a particular experiment extends the variation 
effectively in a limited number of dimensions they can be isolated by a principal 
component analysis, and the residual variance should be homogeneous and measure 


* Components in general are defined by their latent vectors, which specify their axes, and their latent 
roots, which measure the extent of variation along their axes. ` 
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the extent of experimental error. M.S. Bartlett and his colleagues (Bartlett, 1948, 
1950; Kshirsagar, 1961) have worked out many of the mathematical implications of 
this modified theory. 

It can also be tested experimentally by locating the minor dimensions where the 
variance is supposedly at random, and examining their contents. My investigations of 
these dimensions have led me to the conclusion that this modified theory is an over- 
simplification. It is not unusual to find that minor dimensions are of psychological 
importance. 

Fig. 1 may help to show how essential it is to use a principal component analysis to 
locate them. A slight displacement of the major axis P will also displace the next 
axis Q and enlarge the residual variance. A succession of such displacements in the 
course of an analysis will have cumulative effects. When the minor components are 
reached their magnitude will be greatly exaggerated and the estimates of their 
direction will be far out. The results will be disastrous when the components requiring 
intensive investigation are the last to be found. 


There are no general grounds in science for assuming that dimensions where varia- 
tion is restricted are uninteresting. On the contrary, science is mainly a search for 
uniformities and invariances in nature. Consider body temperature, for instance, 
which is almost completely invariant among normal people. Yet it is so reliable a 
measure of what might be called a general factor of feverishness that housewives can 
be advised to keep a thermometer in the house and send for the doctor when a child 
has a temperature. On the other hand, pulse rate, blood pressure, respiration rate, 
eto., are far less reliable measures for elementary diagnostic purposes because they 
vary too widely among normal people. 

For a simple example from psychological testing take the results shown in Fig. 2. 
They come from giving two vocabulary tests, M and F, to a group of boys and a group 
of girls of the same age in a mixed secondary school (Slater, 1944). In each group the 
children tend either to do well on both tests or badly on both. Scores are correlated 
positively to very nearly the same extent and the standard deviations are approxi- 
mately equal. Factor-analytic theory would suggest that the scores depend on 
verbal ability, best measured by adding them together with equal weights. The 
residual variance would not be considered worth investigating because the theory 
attributes it to specifics, errors, etc. But in point of fact the minor dimension of 
variance within the groups, measured by the differences between the M and F scores, 
coincides approximately with the dimension which discriminates most effectively 
between the groups. The data show only two components, and both are of great 
psychological interest, though naturally from different points of view. 

In a more elaborate experiment (Eysenck, 1960d, vol. 2, chap. 8) ten tests were 
given to neurotic patients of six different classes and a sample of normals, to find how 
effectively they discriminated between the groups. Table 1 lists the components 
according to the size of their latent roots and shows which were found to contribute 
effectively. The two largest components are included, but so are the three smallest 
and two of the five intermediate ones. Thus there is no consistent relationship 
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between the amount of individual variation in a particular dimension and its effec- 
tiveness for discrimination. No matter how small the variation may be, the dimension 
need not be devoid of psychological interest. And conversely evidence that the 
variation is relatively large may not imply that the dimension is important. 
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Table 1. The principal components of ten tests in order of magnitude, 
showing which discriminated effectively between seven diagnostic classes 


Proportional Significance of 
Component magnitude (%) discrimmation 


First 29-9 a 
Second 16-3 zx 
Third 11-8 — 
Fourth 9-5 x+ 
Fifth 86 — 
Sixth 6-5 +x 
Seventh 61 — 
Eighth 52 ++ 
Ninth 3:8 aiai 
Tenth 25 * 


* Significant at the 5% level. ** Significant at the 1% level. 


Rather similar results have been published recently by Jeffers (1962). He obtained 
measurements of 10 variables for comparing trees of the same species grown from 
seed from 13 different sources; and extracted 6 components with proportional 
magnitudes ranging from 50-5 % for the first to 4-86 % for the fifth. These two com- 
ponents were the ones that revealed significant differences between the sources; the 
intermediate ones did not. 
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Another way of comparing major and minor components is in terms of their test— 
retest reliability. Some relevant results have been obtained from the preferences 
expressed for 12 objects by 400 people on two occasions (Slater, 1960a). Two dis- 
persions are formed in the reference space, giving two vectors for each component. 
A component may be considered reliable or stable if its vectors tend to concide. A 
suitable statistic for measuring the tendency is the cosine of the angle between them, 
which varies from 1 when the vectors coincide exactly to zero when they are at an 
angle of 90 degrees, and is equivalent in many respects to a correlation. 


Component 
12 3 45 6 7 8 9 011 





0 12 3 4 5 6 7 8 9 10 Il 
Component 


Fig. 8. The test-retest convergence of the 11 non-zero components found 
in an analysis of personal preferences. 


Fig. 3 shows the comparison. Ifthe theory is correct, and the latent roots are more 
saturated with error the smaller they are, we should expect to find the axes diverging 
farther and the cosines falling steadily as we pass from the first component to the 
last. As far as the seventh the cosines fall in accordance with this expectation. But 
instead of levelling out there they rise again with a fine disregard for theory. The 
smallest non-zero component is just about as stable as the second. The cosines are: 
second, 0-864; eleventh, 0-838. 

The stability of major and minor components under repeated sampling can also be 
compared. Since an earlier draft of this paper was circulated results of this kind have 
been referred to me by Hope (1963). He used questionnaire tests of five types of 
hostility, such as projective hostility, guilt and criticism, and obtained results from a 
sample of 47 normals and 169 neurotics, of. Table 2. Table 2 (b) shows that the largest 
and the smallest components have the greatest stability. The third and fourth com- 
ponents, which have approximately the same size in the Neurotic sample, appear 
in reverse among the Normals; but there is distinct evidence of stability throughout 
the series. In Hope’s opinion there is a reasonable interpretation for the fifth 
component. . 
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Table 2. Principal components of five assessments of hostility 
(a) The proportionate magnitude of their latent roots. 


Per cent among 


cee 

Component Neurotics Normals 
First 52-3 51-9 
Second 21:2 16-1 
Third 10-4 13-2 
Fourth 9-8 10-4 
Fifth 6-3 8-4 


(b) The cosines of their vectors. 
. Components from the normal sample 


1 2 8 4 5 
EETA L. 0-99 0-06 — 0-08 —0-01 -0-09 
aaa 4 0-08 —0-79 0-54 — 0:27 —0-13 
Neurotic 13 —0-02 0-34 0-02 —0-93 —0-12 
w jé 0-01 0-60 0-84 0-19 0-10 
sample 15 —0-08 —0-12 —0-00 —0-16 0-98 


The largest cosine in each row and column in bold. 


Other evidence of the stability of a minor component is shown when the direction 
of its vector is unaffected by the introduction of additional tests. The data of Franks 
et al. (1960), discussed below, are worth examining from this point of view. 

If the variance of a minor component is not due to error it should be controllable 
to some extent. And indeed it is possible to exclude variance from a dimension entirely 
or restrict it to any desired extent. These are operations that can be performed either 
deliberately or inadvertently, and either mathematically or experimentally. 

The basic rule for complete exclusion is a formal mathematical one: a dispersion is 
restricted to n—-1 dimensions in an n-space if the n variables include one which is a 
linear dependent function of any of the others. A factor score, for instance, is such & 
variable. A set of variables consisting of n—1 tests and a factor score derived from 
them constitutes an n—1 dimensional dispersion in an n-space with one empty 
dimension. This is a lemma to the proposition that a factor score does not measure 
any variable beyond those from which it is caloulated nor prove that any further 
variable exists. , 

The formal rule for complete exclusion is employed in the computing procedures 
for partialling out a variable or a component. Thus an n xn table of residuals after 
one component has been partialled out provides another example of a dispersion in 
an n-space with one empty dimension. 

To achieve the same result experimentally the design of the experiment must 
ensure that the variables measured are connected by some linear relationship. One 
such relationship, often incorporated in psychological experiments, is that the sum 
of the measurements is the same in every case. Suppose, for instance, that subjects 
are put for a fixed length of time in an environment which allows them certain 
mutually exclusive kinds of behaviour; and the records kept are of the amount of 
time a subject actually spends doing A, B, C, etc. Then there will be a linear relation- 
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ship between the times because their total is the same for every subject. Bindra 
and others (e.g. Bindra & Spinner, 1958) have published much material of this 
kind but have not applied multivariate analysis to it. 

Or suppose A, B, C, etc. are a set of objects a subject has to choose between. If he 
chooses A in preference to B the entry in his record is 1 for A and 0 for B, and so on 
for each choice he makes. As every subject has the same number of choices the total 
of his entries must be the same, and again the linear relationship occurs. 

Table 3 shows a set of correlations derived from data of this kind. It provides an 
interesting contrast to tables of correlations between cognitive tests, where the 
entries are predominantly positive. There is not one positive correlation here. 


Table 3. Correlations between preferences for the perfumes of five soaps 





(25 informants) 
Perfume 
———_—— —- A 
B (6) D E 
A. Sandalwood — 0-46 — 035 — 0-23 — 0-09 
B. Blue carnation — 0-29 — 0-18 —0-16 


C. Lily of the valley — — —0-01 — 0-23 
D. Flowers of lavender — — — —0-47 
H. Rose geranium — — —— — 


A general tendency to negative correlation arises in all tables where the rule applies 
that the measurements correlated have the same total in every case. Such tables 
present awkward problems for factor analysis, but component analysis handles them 
without difficulty (Slater, 1960a) and concludes correctly with a last latent root of 
zero.* Experiments which incorporate this rule have a common component. More- 
over, they are generally similar in their psychological content, being experiments in 
which a number of objects or courses of action, etc., are offered and the subject is 
required to make a choice. Thus there might be a temptation to associate the com- 
ponent with the content and give it a name, say a factor of ‘choice’ or ‘preference’ 
or ‘disjunctive judgement’. But the fallacy of such reasoning is evident in this 
context because there can be no doubt about how the component is controlled here. 

When the rule is enforced rigorously a component with zero variance is obtained; 
by relaxing it, but only slightly, a component with exceptionally small variance can 
be obtained. An example of such a component was published in 1953 (Slater, 1953), 
and I shall not reproduce it here. 

Just as there are rules for combining tests in an experiment to reduce or exclude the 
variance in a particular dimension there are also rules for producing or increasing it. 
There is no need to illustrate rules of the latter kind: the assertion that a factor exists 
implies that a rule can be formulated for producing it, even when no rule is actually 
stated. Thus we may find rules for producing particular factors, rules for producing 
any number of factors of a particular kind, and so on. 

There may also be rules for controlling variation in several dimensions simul- 
taneously. This is a possibility that may be worth more systematic investigation. For 


* The characteristic vector of this component is 1 = (1, 1,..., 1), with the property V 1’ = 0 1’ where V 
is the variance—covariance matrix of the variables. 
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instance there may be ways of producing variation in one dimension which imply 
excluding it from another. My final example seems to be of this kind: in an experi- 
ment designed to produce variation in two dimensions variation in a third has been 
restricted. 

The data come from a paper published by Franks et al. (1960). The D, C and R 
scales of Guilford’s §.T.D.C.R. inventory were used to provide indices of neuroticism 
and introversion: extraversion supposed to explain the factorial composition of four 
scales from the Minnesota Multiphasic Personality Inventory. There is no need to 
quote the whole 7 x 7 table of correlations. The correlations between the three Guilford 
scales are shown in Table 4(a). The high correlation between the first two variables, 
and the difference in sign between the remaining correlations, make this little 3 x 3° 
table another that is rather awkward for factor analysis, but again component 
analysis can be applied without difficulty. 


Table 4 


(a) The intercorrelations of the D, O and R scales of Guilford’s 8.T.D.0.R. inventory 
found in a sample of 200 normal adults, 


Scale oO R 
D 0-9200 — 0-1924 
(0 — 0-0860 


(6) Their principal components. 


First Second Third 

Latent root 1:9285 1:0271 0-0444 
Normalized D 0:7106 — 0:0863 0:7007 
Vector 16] 0-6970 0-2024 — 0:8877 
R — 0:0962 0:9771 0-1898 


The relative size of the latent roots in (b) indicates that although variation is 
recorded in three dimensions it is practically confined to two. Over 98 % is taken up 
by the roots of the first two components. The authors’ interest is confined to these 
two: they analysed the complete 7 x 7 table including the four MMPI scales byLawley’s 
method; made arotation; and finally selected an axis for neuroticism which coincides 
almost exactly with the first component of the 3x8 table, and an axis for intro- 
version: extraversion that coincides almost exactly with the second. The cosines are 
0-9994 and 0-9962. ` 

When the components of the 7 x 7 table are extracted the last is found to have an 
exceptionally small latent root, less than a quarter of the preceding one. Its vector 
coincides almost exactly with the smallest component of the 3 x 3 table. The cosine 
is 0-9994. Thus the tests which locate the major dimensions of interest to the authors 
also define another unnoticed dimension where variance is restricted. This may ex- 
plain why their tests of significance break down. They found significant residuals 
after the extraction of three factors although they were only able to interpret two. 
Bartlett’s test would have shown all six preceding components significantly greater 
than the last. 

This example may be typical of many. It is quite usual to include reference tests 
for the taptors of greatest interest in a factor-analytic study, that is to say, sets of 
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tests which correlate highly with one another but not with the teste in other sets. 
Such a procedure seems liable to restrict variance in some dimensions while it 
extends variance in others. The question may then arise whether any lawful relation- 
ships between the variables may not be defined as well by the dimensions of maximum 
invariances as by those of maximum variance. A complete analysis will provide ex- 
pressions of both kinds. Indeed there are many conditions where a number of 
different expressions are found to be equivalent, and the presence of a specially small 
latent root in a matrix has many curious implications. A relevant example is given 
by Kendall (1957, Ex. 5, 1) in a discussion of the interpretation of a multiple regression 
equation. 

Another question is whether tests available at present for the significance of factors 
and components rest on trustworthy assumptions. It seems difficult to reconcile 
any current notions of the significance of factors with the evidence I have given to 
show that the variances of minor components are not properly attributable to specific 
abilities or experimental errors but may be stable and reliable and have predictive 
value, and can be brought under experimental control. 

If systematic studies are made of the minor components appearing in experiments 
where their appearance is not methodically controlled, I would expect the results to 
show that there are some, perhaps of a definable kind or kinds, where no specially 
small components are to be found; in some they are introduced by trivial or arbitrary 
restrictions, such as scoring procedures or duplications of test material; and finally 
that in some they have features of real psychological interest. I would expect 
studies of methods for controlling the appearance of minor components to disclose 
rules for controlling major components too, and thus to increase our knowledge of the 
properties of common factors of traditional kinds. 


GENETICAL FACTORS IN NEUROSIS* 


By ELIOT SLATER 
M.R.C. Psychiatric Genetics Unit, The Maudsley Hospital 


My own interest in the genetical aspects of neurosis and psychopathy dates back 
to the last war. The circumstances then, in which a great body of men were subjected 
to physical and psychological stresses of a relatively stereotyped kind, to which they 
reacted in a variety of ways, were such as to highlight the contribution made by indi- 
vidual differences in personality and predisposition. Statistical investigation of a 
large case material (Slater, 1943) led to two conclusions. 

The first of these in importance was the inverse relationship between the degree of 
stress undergone and the number of markers indicating abnormality of personality. 
The more these markers were recorded in an individual case, the less the degree of 
stress which had been required to produce breakdown. From this the suggestion arose 
that variation in neurotic predisposition was quantitative in nature, and, on the 


* A shortened form of a paper with the same title delivered at the Second International Conference 
of Human Genetics in Rome, 1961. Republished by permission. 
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genetical side, could most plausibly be attributed to polygenes. However, the close 
relationship between the type of personality and the type of symptom manifested 
suggested the existence of qualitative as well as quantitative variation. My brother 
and I (Slater & Slater, 1944) subsequently formulated the hypothesis more pre- 
cisely. Clinical observations could be accounted for if the disposition to neurosis 
was regarded as due to a number of distinct qualities, each of them subject to normal 
variation. An individual who differed markedly from the mean towards either 
extreme, in respect to any single such quality, would be more than normally sus- 
ceptible to stresses of a certain specific kind; and if the stress passed a certain. level 
of intensity he would be likely to break down, and then to show symptoms of a 
specific and related kind. But the majority of men breaking down under stress would, 
by the laws of chance, be those who showed minor deviations along a number of 
different lines, rather than those who showed an extreme deviation along one line. 
They would be liable to break down under a mixture of stresses, and to respond with 
a variety of symptoms. Variation in the constitutional predisposition to such reactions 
should correspond to a normal surface in many dimensions. 

A hypothesis of essentially the same kind, but much simplified, has been advanced 
by Eysenck, and has been supported by him and his collaborators with a great amount 
of valuable work. A recent formulation of his theory is given in his Handbook of 
Abnormal Psychology (Eysenck, 1960e). The normal surface which Eysenck uses has 
two dimensions, the polarities being horizontally extraversion—introversion, and 
vertically neuroticism—normality. With the mental tests employed, persons with 
anxiety states, obsessionals and depressives are found on the introverted side, psycho- 
paths and hysterics on the extraverted side of the mid-line. On the vertical dimen- 
sion all these groups cluster fairly close together, but are widely separated from the 
normals. A multifactorial genetical basis for the neurotic predisposition forms a 
natural but probably not essential part of Eysenck’s theory. 

In what follows, I shall endeavour to examine the question whether we can be 
satisfied with this theory, or whether we should prefer the concept of a pluridimen- 
sional field of variation to that of a bi-dimensional one. The question will be approached 
from the genetical side. If we find indications of qualitative rather than quantitative 
differences between groups, or if the genetical factors associated with such closely 
neighbouring syndromes as anxiety and obsessionality are found to be different from 
one another, then we shall be inclined to prefer the pluridimensional hypothesis. If 
no such findings are made, then the simpler view should prevail. 

Of all neurotic syndromes, the evidence relating to genetical predisposition is best 
in the case of obsessional neuroses. Luxenburger (1930), Lewis (1935), Brown (1942) 
and Rüdin (1953) have all contributed to this. Luxenburger examined the parents 
and sibs of 71 obsessionals, and found anankastic qualities in 15 % of fathers, 6 % of 
mothers and 14% of sibs. He concluded that the ‘anankotrope character’ was 
inherited as an entity. Somewhat similar conclusions were reached by Lewis. He 
reported on the familial data on 50 obsessional patients. Of the 100 parents 37 showed 
pronounced obsessional traits in one form or another, and of the 206 sibs 43, or 
21%, showed mild or severe obsessional traits. In Brown’s material, nine cases 
of definite obsessional neurosis were found among the parents and sibs of the three 
neurotic groups, seven among the 96 first-degree relatives of obsessional probands, 
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two among the 344 relatives of anxiety neurotics, and none among the 105 relatives 
of hysterics or the 185 relatives of control cases. Brown differed in his conclusions 
from other workers, since he did not think his findings supported, as in fact they do, 
the existence of a specific obsessional predisposition. The most recent report is that of 
Riidin. She found 5 % of the parents and 2% of the sibs of her obsessional probands 
had had an obsessional illness, and 5 % of the parents and 3 % of the sibs had obses- 
sional personalities. Obsessionality in one or other form was found in 8 % of parents 
and 5% of sibs. The differences between the results obtained by these workers 
depends in part on the oriteria used. 

The data relating to anxiety states are very much less in amount. MoInnes (1937) 
examined the relatives of 60 anxiety neurotics, and found that 15 of the 100 parents 
and 28, or 15%, of the 189 sibs had anxiety neuroses also. There were also small 
numbers of others suffering from unclassified neurotic states and other psychiatric 
abnormalities, but anxiety state was the only condition shown in obviously marked 
excess. In the relatives of psychiatrically normal control subjects, 4% of parents and 
5 % of sibs had anxiety neuroses. Brown found that 21% of the parents and 12% of 
the sibs of anxiety neurotics had also had anxiety neuroses, i.e. conditions which at 
some time had produced some incapacity socially or at work; but such conditions 
were also found with about half that frequency in the parents and sibs of hysterics 
and in the sibs of obsessionals. Cohen (1951) worked with army recruits suffering 
from ‘neuro-circulatory asthenia’ (NCA), i.e. a form of anxiety neurosis in which the 
circulatory symptoms predominated. They divided their material into 67 chronic 
and 44 acute cases, and compared the findings with those obtained from 18 men 
convalescent from physical disorders and 54 healthy soldiers. It was the group of 
chronic cases that showed the distinotive findings, 18% of the fathers, 55% of the 
mothers, 13 % of the brothers and 12 % of the sisters of these probands suffering also 
from NCA. Among the relatives of the acute cases the prevalence of NCA was hardly 
higher than in the relatives of the control groups. The authors considered various 
possible genetical models for the explanation of their findings, and thought that a 
dominant or double dominant hypothesis fitted the facts best. They add: ‘In 
addition, the study of 37 children of 18 NCA parents revealed no evidence of hysteria, 
depression or obsessional neurosis, although there was a high prevalence of NCA in 
these children.’ 

When we turn to hysteria, we find that the evidence is conflicting. Kraulis (1931) 
took a group of severely abnormal individuals, who were psychopathic in a general 
sense as well as being subject to hysterical symptoms; 9% of the parents and 13% 
of the sibs had hysterical reactions, and there was a raised prevalence of abnormalities 
of personality among the sibs. Much lower figures are reported by McInnes for the 
families of 30 hysterical patients. Of the 60 parents two suffered from anxiety states 
and two from hysteria; of the 117 sibs two suffered from anxiety states and none 
from hysteria. Brown, on the other hand, found relatively high prevalences, 19% 
of the parents and 6% of the sibs of his hysterics having had hysterical symptoms 
causing social incapacity, paralyses, amnesic fugues, hysterical fits, etc. Ljungberg, 
in his important study (1957), reports much lower rates: in the fathers, brothers and 
sons of hysterics 2%, 3% and 5 % of hysterics; in the mothers, sisters and daughters 
7%, 6% and 7%. The present writer (Slater, 1961) reported 24 pairs of twins, 
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12 monozygotic (MZ) and 12 dizygotic (DZ), in which the proband had been diagnosed 
as suffering from hysteria. There was not a single co-twin who had ever been diagnosed 
as suffering from hysteria, though abnormalities of personality and psychiatric illness 
were common. Reviewing these reports, one must conclude that hysterical illness is 
almost certainly commoner among the first-degree relatives of hysterics than in the 
general population. Ljungberg thought his findings were compatible with the operation 
of multi-factorial genetical factors. My own conclusion was that, though this might 
well be true, the factors involved were probably not very specific, and that the 
aetiology, natural history and outcome of hysterical states were all too various for the 
condition to be satisfactorily regarded as a syndrome. 

The search for specific factors in the functional disorders has been more successful 
where the symptoms could be regarded as related to a definite disturbance of normal 
neurophysiology. Thus, from his work on ‘specific dyslexia’ Hallgren (1950) con- 
cluded that genetical causation by a monohybrid dominant was probable. The same 
author’s findings with enuresis (1957) were rather less striking, but led him to the 
view that there was probably a nuclear group of nocturnal enuretics in which the 
condition was genetically determined. In these conditions the genetical factors 
involved must be regarded as having some degree of specificity. This is not invariably 
the case. Thus Kaij (1960) has shown that MZ twins resemble one another more 
closely than do DZ twins in respect of drinking habits; and in Dencker’s study (1958) 
of 128 twins with closed head injuries it was found that it was certain sorts of neurotic 
symptoms which were more concordant in MZ than DZ pairs, other common sequelae 
showing no such relationship to the inborn constitution. In these latter conditions the 
genetical contribution to the causation of the form of disturbance investigated could 
be entirely unspecific, having its main effect, say, in predisposing to emotional 
instability or lack of control. 

Now, if there are specificities in the predisposition to neurosis, then one might 
expect that in pairs of twins both of whom develop a neurotic illness there would be 
greater qualitative similarity within MZ than within DZ pairs. My colleague, Mr 
James Shields, has made a number of observations bearing on this point. In his 
report on 36 MZ and 26 DZ pairs of normal twin schoolchildren (Shields, 1954), he 
shows that 42 out of the total of 124 individuals had a moderately severe degree of 
psychiatric maladjustment, severe enough to have at some time caused referral to 
some social agency. The symptoms were of the kind familiar to the child psychiatrist. 
Analysis of the figures, to distinguish between quantitative and qualitative concor- 
dance, showed that MZ twins were only a little more alike than DZ twins in respect of 
the presence or absence of neurosis or behaviour disorder, but that they were very 
much more alike in the type of neurotic symptom or personality trait. The occur- 
rence or non-occurrence of neurotic disorder appeared to be largely determined by the 
environment; the form of the neurosis depended more on the genetical constitution. 

In Shields’s study (1962) on MZ twins who had been separated from one another in 
infancy or early childhood, both similarities and dissimilarities in neurotic sympto- 
matology were very striking. Thus at one extreme there was a pair who had both 
complained at times of globus hystericus, and had been submitted to much hospital 
investigation for physical disorders with negative results; and at the other extreme 
there was a pair in which only one had been a rebellious child, had made homo- 
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sexual attachments and had had three attacks of amnesia, while her twin was 
normal. In general, illnesses of a hysterical kind showed up in the discordant pairs, 
while community in respect of anxiety states accounted for several concordant 
pairs. 

In a further study at present in progress in the M.R.C. Genetics Unit at the 
Maudsley, we have 14 MZ pairs and 5 DZ pairs in which both twins had some form 
of neurotic disorder. In six of the MZ pairs the twins showed close similarity in a 
number of important respects and very little difference of a qualitative kind. There 
were no such pairs among the DZ twins, who showed wide qualitative differences. 
Thus we have in the DZ pairs a chronic alcoholic paired with an exhibitionist liable 
to anxiety states; a chronic hypochondriac paired with a woman who had an anxiety 
state during a pregnancy; a chronic alcoholic and drug addict paired with an anxious 
hypochondriac; a chronic obsessional paired with a chronic hysteric; and a suicidally 
inclined homosexual man whose twin was a truant at school, later became sexually 
promiscuous and a shop-lifter, and had many neurotic complaints, some involving a 
suggestion of malingering. In the group of twins notified from the Maudsley Children’s 
Department, whom we have been following up for a number of years, the same general 
observation is made: concordant MZ pairs are much more alike in their symptoma- 
tology than are concordant DZ pairs. 

Reviewing the evidence, it seems to me that in the field of variation of temperament 
and personality we have to face much the same situation as we have in the field of 
variation in intellectual ability. It is a convenience for the psychologist to use the 
simplest possible hypothesis for the design of mental tests and the calculation of 
scores. By means of such simple hypotheses a useful part of the total observable 
variance can be accounted for. In both fields, however, as we refine our studies we 
find specific mental abilities and specific traits or constellations of traits of per- 
sonality which find no place in such simplified models. At this point we have to 
broaden our working hypothesis. 


PERSONAL CONTINUITY AND PSYCHO- 
PATHOLOGICAL DISRUPTION 


By G. A. FOULDS 
Runwell Hospital, Wickford, Hssex* 


I. THEORETICAL DISTINCTIONS BETWEEN PHRSONALITY 
OHARAOTERISTIOS AND PSYOHIATRIO SYNDROMES 
As Claude Bernard (1878) pointed out, the inner environment has to be more con- 
stant than the outer. In a sense in which Wordsworth probably did not intend it, the 
world is too much with us and we have to partial some of it out. This involves, as 
Bartlett (1932) showed, selection and simplification of incoming stimuli. Experience 


* Now at Medical Research Council Unit for Research on the Epidemiology of Psychiatric Tilness, 
Department of Psychological Medicine, University of Edinburgh. 
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tends to get organized, consciously or unconsciously, into something which is simpler 
than the original. Characteristically in man, much of this organization is predigested 
for him by the culture in which he lives. That this selectivity serves needs deeper than 
man’s sloth is evidenced by the fact that in the past manic patients, at the mercy of 
almost all stimuli, sometimes literally died of exhaustion. 

Terms like ‘trait’ and ‘attitude’ were introduced into Psychology to describe 
certain aspects of this economy of organization which imply or lead to personal con- 
tinuity. Traits and attitudes on the one hand can be distinguished from symptoms 
and signs of personal illness on the other by means of three criteria: 

(1) Traits and attitudes are very common; symptoms and signs are not. 

(2) Traits and attitudes are relatively ego-synionic; symptoms and signs are 
distressful, either to the patient or to his closest associates. 

(3) Traits and attitudes, particularly traits, are relatively enduring; symptoms and 
signs are relatively transient. 

Thus we are all more or less quick, more or less extrapunitive and we are so, with 
possibly some modification in the more or less, throughout our lives and we do not 
particularly mind. We do not, however, all have flexibilitas cerea or delusions of guilt 
and, if we do not mind, somebody will; nor do those who do have them have them 
throughout their lives. 

‘Trait’ is being used as a constellation of expressive behavioural characteristics. 
It does not drive. To follow McClelland’s (1951) distinction, traits are concerned with 
the ‘how’ of behaviour. How did X do Y? He did it quickly, gracefully, indepen- 
dently. Attitudes are concerned with the ‘what’ of behaviour. What did X think or 
feel about Y? He felt antagonistic towards him, that he was the sort of person who 
would let his friend down, etc. 

A personality type may be regarded as a constellation of strengths of traits and 
attitudes which can be distinguished from other such constellations. An example 
would be the hysteroid personality, as described by Lewis & Mapother (1941). 

Personality traits, attitudes and types emphasize the continuities in behaviour; 
whereas the defence dynamisms, manifested in part in characteristic symptom and 
sign clusters, which signal a disruption of continuity, represent an attempt to re- 
organize the retreating forces, to maintain some sort of integration of the self concept, 
or self schema, and to continue to be in relation with other persons. A symptom or 
sign may be viewed as essentially a change in bodily or mental functioning. 

A syndrome is a constellation or cluster of symptoms and signs which tends to 
occur rather commonly and which is distinguishable from other such clusters. 
Symptoms or signs may occur in more than one syndrome; but the syndromes per se 
must be mutually exclusive. 


TI. CRITERION MEASURES OF PERSONALITY OHARACTERISTIOS AND 
PSYCHIATRIO SYNDROMES 
In order to investigate this personality type—psychiatric syndrome distinction 
quantitatively, criterion measures had to be developed for each—these are Caine’s 
Hysteroid-Obsessoid Questionnaire (Martin & Caine, 1963) and the Symptom—Sign 
Inventory (Foulds, 1962a). 
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The Hysteroid Questionnaire had a biserial correlation of 0-68 with observer ratings 
of the traits from which the Questionnaire was constructed and these traits were | 
derived from the Lewis & Mapother description. When the ratings and the Question- 
naire were dichotomized, 78 % of the cases were allocated in agreement. In a second 
study the figure was again 78%. In the present studies the HOQ was therefore 
used as the criterion personality measure. 

The criterion diagnostic measures were derived from the Symptom-—Sign Inventory. 
Before going on to describe it, it will be necessary to say something about diagnostic 
classification. 

The term ‘personal illness’ has been preferred to functional mental illness to 
indicate severe disturbance in the form of the personal rather than merely in the form 
of the organic. The purely personally ill may be differentiated from those who are 
not only personally ill and those who are not ill at all (i.e. psychosomatic, somato- 
psychological and organic cases and those who are altogether free from ill-health) by 
means of three criteria. Within the personal illness class, we are concerned with 
people: first, who are experiencing difficulty in maintaining or establishing mutual 
personal relationships; secondly, whose difficulty is so distressful to the individual 
that he seeks outside help in order to alleviate the symptoms which have been thrown 
up to defend himself against facing this basic problem (alternatively, whose symptoms 
are so distressful to his most intimate associates that they have sought help on his behalf 
for the same purpose) and, thirdly, whose organic concomitants, if any, of the personal 
illness are not such as, in the absence of the personal illness, would warrant medical 
or surgical interference. 

The tragedy and essence of personal illness lies in the alienation from the rest of 
humanity. To paraphrase John Donne, no person is an island. In seeking, or being 
forced, so to become, the personally ill diminish themselves, or are diminished as 
persons. The normal integrative individual, knowing who he is, can risk revealing 
himself and thus allowing himself to become vulnerable and so to become capable of 
entering into mutual personal relationships. The disturbed, partially integrated 
individual, fearing the possibility of rejection, of modification, of further disintegra- 
tion, cannot allow himself to become vulnerable. By protecting himself, by his 
inability to reveal himself, he precludes the possibility of being known by others, of 
knowing others and of knowing himself. He thus cannot enter into mutual personal 
relationships. 

It may be helpful to think of a continuum stretching from normality through 
psychopathy, neurosis, integrated psychosis (in the main, melancholics, manics and 
paranoids) to non-integrated psychosis (in the main, the schizophrenias). As we 
proceed along this continuum there is an increasing failure in the individual to intend 
his own actions and to share his experience. 

In terms of such a continuum, non-integrated psychosis implies psychosis and 
therefore personal illness, and psychosis implies personal illness. This is so logically 
and may possibly be so historically. This does not imply that all melancholics, for 
example, have obsessional symptoms. What it does imply is that melancholics have, 
with comparable frequency, all those symptoms which are equally common in all 
neurotic subgroups. 

Accepting King Lear’s principle that ‘where the greater malady is fixed, the lesser 
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is scarce felt’, it makes sense to speak of a non-integrated psychosis—schizophrenia— 
with neurotic-anxiety features; but it does not make sense to speak of an anxiety 
state with schizophrenic features. 

Table 1 shows the suggested necessary and sufficient conditions for making the 
major class diagnoses in terms of the type of disorder. 

About 15 scales have been worked out on the Symptom—Sign Inventory ; but only 
three will be discussed here—the Non-integrated v. Integrated Psychotic scale; the 
Psychotic v. Neurotic scale and the Personal Illness v. Normal scale. The results were 
obtained from 263 women who were psychiatrically ill and 73 who were not. The age 
range was 20—59. 


Table 1. The personal illness continuum, with the necessary and 
sufficient conditions for the major categories 


Absence of each of the following constitutes necessary 


conditions for mutual personal relationships NIP TP N PẸ 

(1) Loss of awareness of self as agent. Delusions or hallu- B* — — — 
cinations of passivity, catalepsy, etc 

(2) Thought process disorder. Blocking, neologisms, knight’s s* — — — 
move, over-inclusion, word salads eto. 

(3) Affective disorder (difference in kind), Tncongraity (in. s* — — — 
cluding flattening) 

(4) Perceptual disorder. Hallucinations, gross distortions (in- N’ 8* — — 
cluding imperceptions) 

(5) Thought content disorder, Delusions implying self-schema N’ S+ — — 

(6) Affective disorder. Disproportionasteness N’ N’ N'S — 

(7) Egocentrictty. Lack of empathy, treating people as objecta N’ N’ N’ NBS 


NIP = non-integrated psychosis; IP = integrated psychosis; N = neurosis; PP = psychopathy; 
N’ = necessary condition; 8 = sufficient condition. * A necessary condition that one at least be 
present. 


It follows from the continuum hypothesis that the three scales should be uni- 
directional and that, when we come to differentiate the personally ill from normals, 
it will be the symptoms forming the lowest common denominator, as it were, which 
will be the discriminators. We will expect these then to be symptoms which neurotics 
and psychotics have equally and more frequently than normals. Indeed, one cannot 
find items which are common to all types of neurotics which are not equally common 
in all types of psychotics. 

When we come to differentiate psychotics from neurotics, the items which dif- 
ferentiate will be psychotic items. When we come to differentiate non-integrated 
from integrated psychotics, the non-integrated psychotic items will be the operative 
ones. 

The usual practice of comparing, say, a group of neurotics with a group of psychotics 
has not been followed. Items would only get into this scale which differentiated 
(at the 5 % level at least on a x? test) each of the subgroups in one class from each of 
the subgroups in the other class bar one, where that one was in the same direction. 

There are thus 18 items which get into the Personal Illness v. Normal scale, of 
which 16 came from the a priori neurotic scales. There are no items given more 
frequently by normals than by patients. 
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Eighty-five per cent of the psychiatrically diagnosed non-integrated psychotics 
complain of four or more of these 18 items; 88% of integrated psychotics; 89% of 
neurotics and 11% of normals, 

Most of these items could be subsumed under the rubric of affective disproportion— 
examples at random are: 


‘I suffer from palpitations and breathlessness.’ 
‘I am afraid I might be going insane.’ 

‘I ory rather easily.’ 

‘I am slower recently in everything I do.’ 
‘The future seems pointless.’ 


On the Psychotic v. Neurotic scale, the percentages scoring 4 or more are: non- 
integrated psychotics 65; integrated psychotics 68; neurotics 16; normals 9. There 
is a band of scores at which it is uncertain to which class they belong. 

A random sample of the 14 items is as follows: 


‘I have an important mission to carry out.’ 

‘People are plotting against me through no fault of my own.’ 

‘I sometimes hear voices without knowing where they come from.’ 
‘I am a condemned person because of my sins.’ 

‘I do not have black-outs, dizzy spells or faints.’ 


Twelve items were given more frequently by psychotics and only two more fre- 
quently by neurotics. Ten out of the 12 psychotic items were delusional items. 

On the Non-integrated v. Integrated Psychotic scale, the percentages were: non- 
integrated psychotics 65; integrated psychotics 25; neurotics 5; normals 6. Again 
there was an ‘uncertain’ band of scores. 


Random examples are: 


‘I am compelled to think over abstract problems again and again until I can’t leave them alone.” 

‘I often wonder who I really am.’ 

‘I sometimes have very strange and peculiar thoughts.’ 

‘There is something unusual about my body, like one side being different from the other and 
meaning something different.’ 

‘I have not been in poor physical health during the past few years.’ 


Thought disorder and incongruity of affect are not picked up at all well on the 
Inventory; but many of the items are concerned with loss of awareness of the self 
as agent, with loss of boundaries, of the self concept, ete. 

Eleven items are given more frequently by non-integrated psychotics and only one 
more frequently by integrated psychotics. 

Thus, non-integrated psychotics score high on all three scales ; integrated psychotics 
on two; neurotics on one and normals on none. This lends some support to the view 
that non-integrated psychosis implies psychosis, which implies personal illness, and 
that psychosis implies personal illness. That this is not just an artefact of the inventory 
is suggested by the fact that agreement with the psychiatric diagnosis on the three 
scales is high. 


274 G. A. FOLDS 


LI. EMPIRICAL DISTINCTIONS BETWEEN PERSONALITY 
CHABACTERISTIOS AND PSYOHIATRIO SYNDROMES 


Using these scales derived from the Inventory as oriterion diagnostic measures 
and the Hysteroid-Obsessoid Questionnaire as the criterion personality measure, a 
study will be described in which two other measures are related to the two criterion 
measures. The additional measures are General Punttiveness and Direction of Punitive- 
ness (whether a person tends to be predominantly extra- or intro-punitive). 

It is predicted that the measure which is significantly associated with the criterion 
diagnostic measure will change on re-test, at least in those patients rated by psychia- 
trists as much improved after 4-6 weeks, whereas the criterion personality measure 
and the measure significantly associated with it and not with diagnosis will not change. 
This, of course, follows from the earlier assertion that personality traits and attitudes 
are relatively more enduring than symptoms and signs. 

The subjects were all women, aged 20-59. There were 20 cases in each of the 
following groups (psychiatric diagnosis being used for the purpose): schizophrenics 
(non-paranoid); paranoid states (including paranoid schizophrenics); melancholics; 
hysterics; anxiety states and neurotic depressives. All 120 cases were new, but not 
necessarily first admissions. All 120 were tested within one week of admission and 
88 were re-tested after 4-6 weeks. 

Table 2 shows the correlations between the three diagnostic scales Non-integrated 
Psychosis (NIP) v. Integrated Psychosis (IP); Psychosis (P) v. Neurosis (N) and Per- 
sonal Illness (PI) v. Normal (No); the Hysteroid-Obsessoid Questionnaire (HOQ); 
General Punitiveness (E+ I) and Direction of Punitiveness (E —I). 


Table 2. Correlation between diagnostic and personality criterion 
measures and measures of punitiveness 


(E+) Œ- HOQ 
NIP v. IP 0-396* 0-025 0-039 
Po. N 0:532* 0-134 —0-016 
PI v. No 0-392* — 0-187 — 0147 
HOQ — 0017 0:408* — 
* P < 0-001. 


Thus, non-integrated psychotics are more generally punitive than integrated 
psychotics, who, in turn, are more generally punitive than neurotics—which fits in 
with what was said about a continuum of increasing failure to maintain mutual 
personal relationships. None of these diagnostic scales is significantly related to 
direction of punitiveness. On the other hand, the criterion personality measure— 
the HOQ—is significantly correlated with direction of punitiveness—the more 
hysteroid being more extrapunitive. 

In view of the emphasis on failure in mutual personal relationships, the general 
punitive measure is perhaps of particular interest. It may be a reasonable estimate 
of such failure. The more successful people are in their personal relationships the less 
they resort, even at times of stress, to blaming either themselves or others. As 
Anderson (1939) has pointed out, such people seek an integrative solution. This fact 
emerges too from the therapeutic work of Rogers and his colleagues. 
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From the argument about the continuum of failure in personal relationships, the 
expected general punitive order would be normals, neurotics, integrated psychotics, 
non-integrated psychotics. Table 3 shows the means derived from a combination of 
two studies. 


Table 3. Mean general punitive scores (E + I) of three major 
psychiatric and one normal group of women 


20 non-integrated psychotics 25-75 
80 integrated psychotics 20-04 
120 neurotics 17-37 
82 normals 11-72 


Table 4. Test score changes in relation to clinical improvement 


87 improved öl slightly or not improved 
a S co 
Mean 8.D. t P Mean B.D. t P 
SSI 12-65 10-86 7-08 <0-001 4:88 7-85 4-44 <0-001 
E+I 6-89 8-32 5-03 <0-001 0-83 5-71 1-03 N.S. 
E-I . —1-00 4:47 1-36 N.S. 0-18 3-88 0-33 N.S. 
HOQ — 1:38 4:13 2-03 N.S. 0:37 4-60 0:57 N.S. 


We can say now that symptoms and general punitiveness should drop significantly, 
at least in those rated as much improved. Direction of punitiveness and HOQ 
should not change significantly. 

Table 4 shows the mean difference scores for test and re-test. 

The total number of symptoms dropped significantly in both groups, but less in 
the slightly improved or unimproved group. In all other respects the measures 
behaved according to prediction. 

Summarizing: (1) personality traits and attitudes are very common, relatively 
ego-syntonic and relatively enduring in contrast to symptoms and signs of personal 
illness; (2) it may be useful to think of a continuum of increasing failure to maintain 
or establish mutual personal relationships through psychopathy, neurosis, integrated 
psychosis to non-integrated psychosis. In support of this, non-integrated psychotics, 
as a group, have all the symptoms (on the SSI) that are common to the other groups 
plus their own; integrated psychotics have the symptoms that are common to all 
neurotics plus those shared with non-integrated psychotics and neurotics have 
symptoms in common with the psychotics, which differentiate them from normals; 
(3) general punitiveness correlates with the diagnostic criterion measure, but not with 
the personality criterion measure, and this measure changes significantly after 4-6 
weeks in hospital; (4) direction of punitiveness correlates with the personality criterion 
measure, but not with the diagnostic criterion measure and this measure does not 
change significantly after 4-6 weeks. 


SOME POSSIBLE IMPLICATIONS 


Any classificatory scheme is only one out of many possible consistent orderings of 
complex data to be judged by their pragmatic value. It has been suggested that it 
may be useful to regard: (a) psychiatric syndromes as falling along a continuum of 
increasing failure to maintain mutual personal relationships; (b) symptoms as distin- 
guishable from personality traits and attitudes. 
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Acceptance of this position might lead to: 


(1) A decrease in diagnostic confusion. From (a) would follow, for example, 
recognition that the diagnostic category should be based on the symptoms falling at. 
the position farthest removed from the normal end of the continuum. From (b) would 
follow, for example, rejection of the practice of diagnosing cases, along with, say, 
functional paralyses and fugues, as hysteria who merely exhibit lability of affect, 
histrionic behaviour and a tendency to manipulate other people. 

(2) A more refined assessment of treatment effects. Thus, some psychotics, for 
example, are discharged when still psychotic; some when still neurotic, but no longer 
psychotic; some when basic personality attitudes have and have not been modified. 
Follow-up studies of these different groups might be illuminating. 

(3) A clearer basis for genetic studies. Thus, the presence of obsessoid personality 
traits in one monozygote should not be taken as evidence of concordance with an 
obsessional neurotic twin of hysteroid personality. 

(4) In general, a greater clarification of what precedes breakdown, what survives 
during breakdown and what remains after remission. 


PERSONALITY IN THE DIAGNOSIS OF HYSTERIA 


By J. G. INGHAM axo J. O. ROBINSON 


Medical Research Council, Social Psychiatry Research Unit, 
Detachment at Llandough Hospital, Penarth, Glamorgan 


INTRODUCTION 


This paper is concerned with the hypothesis, suggested by Jung, that hysteria is the 
typical neurosis of extraverts and that psychasthenia is the typical neurosis of intro- 
verts. Eysenck equates his concept of dysthymia with the earlier one of psych- 
asthenia. In his terminology the hypothesis is that individuals with extraverted 
patterns of behaviour tend to develop hysteric-psychopathic disorders in cases of 
neurotic breakdown and that individuals with introverted patterns of behaviour tend 
to develop dysthymic disorders in cases of neurotic breakdown. 

Hysteric-psychopathic and dysthymic disorders are defined in terms of psychiatric 
observations. For the moment, let us assume that a hysteric is a patient who by a 
consensus of psychiatric opinion would be labelled as such and a dysthymic is a 
patient who, by a consensus of psychiatric opinion, would be labelled as suffering from 
anxiety state, neurotic depression, obsessive-compulsive disorder, or phobia. 

The definition of extraverted and introverted patterns of behaviour has been the 
topic of some recent controversy (Foulds, 1961, 1962; Eysenck, 1962; Ingham, 1962). 
Foulds (1961) expressed the view that it was not legitimate to use hysterics and 
dysthymics as criterion groups to test the validity of an extraversion scale, But, for 
the purpose of this discussion, it is assumed that extraversion is the variable so named 
in questionnaire studies by Hildebrand (1958), Eysenck (19566) and others. This has 
the great advantage of being observable by precisely defined methods. The Maudsley 
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Personality Inventory (M.P.I.) was the questionnaire used in the present work and 


extraversion is defined as the E-score of the M.P.I. The corresponding neuroticism 
{N) scores are also available. 


PREVIOUS WORK 


Before describing the results, let us consider some previous investigations. They 
are summarized in Fig. 1. The horizontal axis represents the E-score; the vertical 
axis, the N-score. These axes have been drawn at right-angles for clarity but this 
should not be taken to imply that the two scores are uncorrelated. It is now well 
established that, in a population of neurotic patients in hospital, there is a negative 
correlation (something like — 0-4) between them. Each letter shows the mean scores 
of one sample, from one investigation. 


20 





10 
10 20 30 40 
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Fig. 1. Mean M.P.I. N- and E-scores observed in eight investigations including the present 
one. Based upon results published by Claridge (1960), Claridge (1961), Claridge & Herrington 
(1960), Eysenck (1959), Eysenck (1961), MoGuire, Mowbray & Vallance (1963), and Sigal 
et al. (1958). 


These results, with one exception, are in line with predictions made from the 
hypothesis. Dysthymics tend to be introverted compared with hysterics, psychopaths 
or normals. The normal samples, however, seem to be as extraverted as hysterics. 
This is not in line with Eysenck’s original prediction and has evoked a certain amount 
of discussion (e.g. Sigal, Star & Franks, 1958). As far as neuroticism is concerned, all 
the neurotic groups have higher N-scores than the normal groups. It is also worth 
noting that the hysterics seem to be rather less neurotic than either dysthymics or 
psychopaths. 

The scores obtained in the present work also appear in Fig. 1. The hysteric and 
dysthymic groups had mean scores which came well within the range of previous 
investigations. There were not enough psychopaths to form a separate group. The 
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normal group differs markedly, however, from those of previous investigations im 
having a considerably higher mean N-score. There are several possible explanations 
for this. One is that there are real differences between the different populations. 
from which the subjects were drawn. If this were so the neurotic groups should also. 
differ from those of previous investigations. Since they do not a more plausible 
explanation may be found in differences in sampling techniques. The normal group. 
was a random sample of the adult population of a South Wales mining valley (obtained 
through the courtesy of the M.R.C. Epidemiology Research Unit). In most previous. 
investigations the normal samples have comprised either selected occupational groups 
or quota samples selected for market research. Possibly the nearest approach to a 
random sample was that described by Eysenck (1961). In this instance, 944 subjects. 
were approached by post. They were selected at random from the members of a panel 
used by a large market research organization ‘with substitution for refusals’. The 
original refusal rate is not stated, but with this method it was probably fairly high. 
If the people who refused contained a higher proportion of neurotios, this could 
account for its having lower mean N-scores than our sample, in which the refusal rate- 
was low. It is true that in Eysenck’s investigation there was a follow-up several 
months later and the original scores of those who responded on the second occasion 
were compared with those who refused on the second occasion. There was no dif- 
ference between these two groups, but this does not establish that those who refused 
initially were not more neurotic. Another possible explanation of the high N-scores. 
is that a personal administration of the inventory, in a face-to-face interview situation 
without the help of other members of the family, may well produce different scores 
compared with those obtained by postal contact. 

Comparisons of different diagnostic groups rely heavily on psychiatric diagnosis. 
But there is a great deal of variation between psychiatrists on the question of diagnosis. 
and it would be useful if one could specify precisely how a patient has been placed in a 
particular diagnostic group. Two things would be involved in such a specification. 
First, one would need to know what information the diagnostic decision was based 
upon. Secondly, one would need to know how the information was used in arriving 
at the decision. In science, if one has a precise idea of the information required it. 
should be possible to specify the methods of observation sufficiently closely to enable- 
any scientist with the necessary skill and apparatus to make the same observations. 
The method of observation in this case is the psychiatric interview, and there is no- 
reason why this should not follow a specified procedure. In practice, however, reports 
of investigations comparing psychiatric groups rarely do specify the interview pro- 
cedure used in making the diagnoses. But even if it were possible to specify a standard 
interview procedure acceptable to all psychiatrists, it is unlikely that any two would 
agree completely on the steps to be taken in passing from the information to the 
diagnostic decision. It is doubtful whether any one psychiatrist could specify exactly 
what processes had led him from observations to decision. And of course between 
psychiatrists there are substantial areas of disagreement. 

This is apparent in the definition of hysteria. A diagnosis of hysteria is based among 
other things on the presence of ‘conversion’ symptoms and on the presence of a 
‘hysterical’ personality or hysterical attitude towards the illness. One source of 
variation between psychiatrists is in the relative weighting of these categories of 
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information. In particular there is a great deal of variation in the extent to which 
personality is taken into account. There are psychiatrists who only make a diagnosis 
of hysteria when certain classical symptoms (such as paralysis) are present and there 
are others who call all histrionic and egocentric patients hysterics irrespective of 
symptomatology. Some distinguish between conversion hysterics, diagnosed 
primarily on the basis of physically manifested symptoms, and hysterical personalities, 
diagnosed primarily on the basis of observations of general behaviour patterns. It 
might be argued that, if this distinction is made clearly and consistently, then the 
definitions are sufficient. But the observations on which the diagnoses are based are 
not independent. For example the likelihood of a given symptom being called a con- 
version symptom may, for some psychiatrists, be greater if it ocours in a patient with 
a hysterical personality. This interaction between symptom judgements and per- 
sonality judgements will vary from one psychiatrist to another. In fact one view is 
that almost any symptom, physical or psychological, may be hysterical. For a 
psychiatrist holding this view, the diagnostic decision will be based largely on per- 
sonality observations. He might still use the term conversion hysteria but not include 
in the group patients who have only symptoms and no indications of hysterical 
personality. These considerations suggest that in the investigation of differences 
between diagnostic groupings one ought to look closely at diagnostic criteria. What 
follows is an attempt to do so. 


Present STUDY 
Subjects 
The results were obtained in the course of several investigations, primarily concerned with 


other problems, from a group of normal subjects and several groups of neurotic patients as 
follows: 


(1) A random sample obtained from the population of the Rhondda Fach, a South Wales 
mining valley. There were 78 males and 64 females between the ages of 14 and 65. These people 
were not involved in the psychiatric part of the investigation. 

(2) Neurotic outpatients from the Psychiatric Clinic at the East Glamorgan Hospital. There 
were 25 male and 31 female patients all living in the Rhondda Fach or other similar mining 
communities. 

(3) Two separate groups of neurotic inpatients, including some day hospital patients, from 
Whitchurch Hospital, Cardiff. There was a total of 109 males and 84 females in the two groups. 
They comprised all the neurotic patients coming to the hospital during the periods covered by 
the two investigations concerned. Most of these patients did not live in a mining valley and in 
consequence probably differed from the others in some respects. The mean M.P.I. scores of the 
Rhondda patients were remarkably close to those of the Cardiff patients, however, and it seems 
justifiable to combine them. 

Interview 

All the patients were interviewed by one of us. The aim of the interview was to get enough 
information for the interviewer to complete a proforma like that shown in the Appendix. The 
interview was divided into two phases. During the first the patient was asked to give an account 
of his illness by a question such as ‘What is it all about?’ ‘What’s been troubling you?’ or 
‘What’s the trouble exactly?’ He was then allowed to tell his story with as little intervention as 
possible from the interviewer. Questions were asked with the sole object of guiding the patient 
to those aspects of life on which information was required. Particular care was taken to avoid 
any direct questions relating to items in the proforma. For example, the question ‘How did you 
get on with your parents?’ was permissible but ‘Do you feel anxious?’ was not. 
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The following areas were covered in the interview: 


(1) The immediate illness; symptoms and troubles associated with it; the circumstances 
surrounding ite onset; its course to date. 

(2) Occupational history. 

(3) Childhood: schooling, relationships with parents, siblings and friends. 

(4) Social relationships. 

(5) Marital relationship; relationships with own children; sexual history. 

(6) Feelings about the future. 

The patient’s general behaviour was observed throughout, particularly for signs of anxiety 
such ag strained expression, fidgeting and trembling. As much information as possible was 
recorded in note form. 

This stage usually took from 30 to 45 minutes but the patients were allowed to go on talking 
until it was felt that no further useful information was appearing. The in-patients were then 
asked to do the Maudsley Personality Inventory and, while they were doing this, the proforma 
was completed, as far as it could be, using the information already obtained. The out-patient 
group, like the random sample, did the M.P-I. as one of a series of tests on a separate occasion. 
When the patients had finished the M.P.I. a list of questions, referring specifically to proforma 
items, was asked. Answers were recorded verbatim. For example, one of the questions was 
‘Do you sometimes find your heart beating very quickly or very hard?’ For certain proforma 
items, therefore, there were two kinds of information, one obtained in the first phase of the inter- 
view without specific questioning and the other contained in response to questions. The two 
kinds of information were recorded separately so that it was known, for example, whether the 
patient had complained spontaneously of depression or whether he answered ‘Yes’ to the, 
question ‘Do you sometimes feel depressed?’ An effort was made to avoid thinking of the 
diagnosis until all the other questions had been answered, but it would be difficult to say how far 
this was achieved. The diagnosis was made last and was made with reference to all the infor- 
mation obtained during the interview, including that summarized in the proforma (see Appendix). 
It was deliberately a ‘clinical’ diagnosis; i.e. there was no attempt to introduce a mechanical 
combination of the proforma categories. The following diagnostic definitions were used for 
hysterical disorders (from Shagass & Naiman, 1956). 

Conversion hysteria. Only patients who presented with major somato-sensory conversion 
symptoms. These include motor paralyses, amnesia, blindness, deafness, loss of consciousness, 
paraesthesia and globus. 

Hysterical personality. These patients did not present with major conversion symptoms, the 
most common complaint being either anxiety or depression. However, during the examination 
and subsequent stay in hospital, each showed marked histrionic and manipulative behaviour and 
gave clear evidence that presenting symptoms were of a communicative nature. 

Similar brief definitions of anxiety state, neurotic depression, obsessive-compulsive neurosis 
and phobia were used. All these were included in the dysthymic group of disorders. There were 
also patients with mixed neurosis having features of anxiety, depression and hysteria without 
very clear predominance of any one of them. The process of diagnosis consisted in matching each 
case against the set of brief definitions and deciding which category was most appropriate. This 
was done as soon as possible after the interview, using all the information available. We believe 
that this is a similar process to that used by the clinician when he makes a diagnosis. 


RESULTS 


Fig. 2 shows the hysterics, separated into conversion hysterics and hysterical 
personalities, compared with the other groups. The dysthymic group.contained only 
anxiety states and neurotic depressions because there were too few obsessive-com- 
pulsive neuroses and phobias. The mixed neuroses were not included. There were 26 
conversion hysterics, 30 hysterical personalities and 105 dysthymics. Analysis of 
variance showed that there was a significant difference in E-score between normals 
and dysthymics and between hysterical personalities and dysthymics. On N-scores, 
each of the upper groups on Fig. 2 differed significantly from each of the lower 
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groups. In other words, when all hysterics were grouped together, as in Fig. 1, they 
appeared to behave very much like the hysterics in other investigations; when they 
were considered as separate groups they seemed to behave differently. Of the two 
hysterio groups it was the hysterical personalities who most nearly fulfilled Eysenck’s 
predictions. They appeared to be more neurotic than the normals on the M.P.I. but, 
as regards extraversion, there is no evidence that they differed from normal indi- 
viduals. Conversion hysterics did not appear to differ significantly from normal 
individuals in either score. There is a slight suggestion that they were introverted 
compared with normals but this difference was not significant. 
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Fig. 2. The same results as those in Fig. 1 with the hysterics of the present investigation sub- 
divided into conversion hysterics and hysterical personalities. 


It seems that comparisons between the M.P.I. scores of different diagnostic groups 
may be very sensitive to varying diagnostic criteria so it may be a good idea to 
examine these criteria more closely to see what we were doing when we classified the 
patients. Table 1 shows contingency coefficients for the association between each 
interview index and the diagnosis of hysteria or dysthymia on the basis of the 
interview.* For example, a patient judged at interview to have a hysterical person- 
ality is significantly more likely to be diagnosed as a hysteric than as a dysthymic. 
This could be interpreted as an indication of the extent to which that particular item 
of information was taken into account in making the diagnosis. 

It is worth considering the extent to which each of these indices was associated with 
extraversion. Table 2 shows those interview indices which were significantly asso- 
ciated with diagnosis in Table 1. This shows that patients with hysterical personalities 
(interview assessment; not diagnosis) and also those with hysterical attitudes 

* Tables 1-3 involve only the last of the three groups of patients. The method of recording interview 


information had been improved and the results could not be conveniently combined with the earlier ones. 
The M.P.I. scores of all three groups were, however, very similar. 
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towards their illnesses tended to have higher E-scores than other patients. It also shows 
that patients with skeletal indications of anxiety (i.e. trembling, etc.), those who 
complained of depression, those who complained of anxiety and those with anxious 
personalities tended to have lower E-scores than the remainder. All of these dif- 
ferences were statistically significant. Patients with classical hysterical symptoms, 
either those mentioned spontaneously or those elicited by questioning, had slightly 
lower E-scores than other patients but these differences were not statistically 
significant. 


Table 1. Contingency coefficients between interview indices and diagnoses 
Male (83) Female (63) 


Anxious personality 0-26* 0:23 
Hysterical personality 0-37* 0-36* 
Anxisty feelings 0-26* 0-21 
Anxiety feelings (question) 0-08 0-13 
Depression. 0-18 0-31* 
Depression (question) O11 0-08 
Autonomic anxiety 0-18 0-02 
Autonomic anxiety (question) 0-08 0-00 
Skelotal anxiety 0-21* 0-08 
Skeletal anxiety (question) 0:07 0-06 
Gastro-intestinal symptoms 0-12 0-03 
Gastro-intestinal symptoms (question) 0-03 0-20 
Classical hysterical symptoms 0-37* 0-38* 
Classical hysterical symptoms (question) 0:35* 0-09 
Other physical symptoms 0-18 0-06 
Other physical symptoms (question) 0-11 0-14 
Compulsive symptoms 0-04 0-00 
Compulsive symptoms (question) 0-04 0-09 
Anxious attitude 0-00 0-18 
Hysterical attitude 0:30* 0-44* 
Precipitating factors 0-00 0-00 
Physical illness ` 0-00 0-00 


* Significant at 5% level. 


Table 2. Relationship of interview information with H-score and diagnosis 
Probability of Probability 


Association hysteria, is 
with greater when increased 
E-gcore P index is most for 
Hysterical attitude + < 0-001 + HP 
Classical hysterical symptoms (questions) _ N.S. + CH 
Classical hysterical symptoms - NOB. + CH 
Skeletal anxiety _ < 0-05 ~ = 
Depression. — < 0-01 - HP 
Anxiety feelings _ < 0:05 _ CH 
Hysterical personality + < 0-05 + HP 
Anxious personality — < 0-001 _ HP 


Table 3 shows the number of patients in each category on whom a positive or 
negative judgement was made for one particular interview item, hysterical attitude. 
The proportions are shown in brackets; 0-04, for example, is 5 divided by 117. Looking 
first at the hysterical personality category: there was a higher proportion of patients 
diagnosed as hysterical personalities amongst those who had a hysterical attitude 
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than amongst those who had not. The same is also true for conversion hysterics but 
the difference in proportions is greater in the former case. In other words, a hysterical 
attitude increased the probability of a diagnosis of hysterical personality more than 
it increased the probability of a diagnosis of conversion hysteria. To indicate the 
fact, HP has been placed in the last column of Table 2, alongside hysterical attitude. 

Looking at Table 2 again, all the indices shown here influenced the probability of a 
patient’s being diagnosed hysteric. The last column shows which of the two hysteria 
diagnoses was influenced most using the criterion of which Table 3 is an example. 
Most of the attributes significantly associated with extraversion tended to increase 
the probability of a diagnosis of hysterical personality more than that of conversion 
hysteria. The presence of classical hysterical symptoms (both questions and spon- 
taneous remarks) showed no association with extraversion and, of course, tended to 
increase most the probability of a diagnosis of conversion hysteria. 


Table 3. Distribution of hysterical attitude among diagnostic categories 


Diagnostic category 





Cor ees — 
Dysthymics Hysterical Conversion 
+mixed personalities hysterics Total 
ens} — 99 (0-85) 5 (0-04) 13 (0-11) 117 
attitude J + 14 (0-48) 9 (0-81) 6 (0-21) 29 
Total 118 (0-77) 14 (0-10) 19 (0-13) 146 
CoNOLUSIONS 


To summarize these results, it is clear that the evidence does not support the 
grouping of all hysterics into a single category. It seems more likely that they should 
be regarded rather as two groups, one based primarily on personality observations 
and the other based primarily on symptomatology. The conversion hysterics do not 
seem to differ very much from normal individuals with respect to M.P.I. scores. 
One possibility is that these patients have successfully ‘converted’ their neuroticism 
(i.e. the emotional distress which tends to produce high N-scores) into physical 
symptoms. 

As far as E-scores are concerned, the evidence suggests that, within a neurotic 
population, low scores are associated with anxiety and depression and high scores 
with a hysterical personality and hysterical attitude. Neurotics as a whole tend to 
have a lower mean E-score than normal individuals and the relatively high-scoring 
patients with hysterical personalities or hysterical attitudes tend to have about the 
same mean scores as normals. Finally, there is no evidence that the occurrence of 
classical hysterical symptoms is associated with extraversion. 


We are indebted to the M. R. C. Epidemiology Research Unit and to the Hast 
Glamorgan and Whitchurch Hospitals for enabling us to obtain the subjects for this 
investigation. The work was started while the writers were on the staff of the M.R.C. 
Neuropsychiatric Research Unit. 
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APPENDIX 

Name Age No. 

Diagnosis 

Personality. In particular is patient an hysterical (e.g. egocentric, histrionic, emotionally 
shallow, etc.), and/or anxious, and/or obsessional type? 

What does he/she complain of? 

Does patient experience feelings of anxiety, insecurity, eto., to a pathological degree? 

Does patient experience feelings of depression to a pathological degree? 

Any autonomic manifestations associated with abnormal anxiety; tachycardia, sweating, vaso- 
motor lability, eto. ? 

Any skeletal signs of anxiety, tremor, strained expression, fidgeting, ete.? 

Any psychosomatic symptoms; dyspepsia, constipation, diarrhoea, amenorrhoea, eto. ? 

Any classical hysterical symptoms; paralyses, anaesthesias, fugues, amnesia, globus, etc. ? 

Any other physical symptoms? 

Any compulsive symptoms? 

Attitude towards illness or symptoms; ‘belle indifférence’, dramatization, exaggeration, appre- 
hension, fear, etc. ? 

Any precipitating factors? 

Any motivating factors? 

Any history of relevant physical illness or injury? 

Any evidence of relevant physical illness or injury now? 


PRINCIPLES AND METHODS OF PERSONALITY 
DESCRIPTION, CLASSIFICATION AND DIAGNOSIS 


By H. J. EYSENCK 
Institute of Psychiatry, University of London 


Classification is an absolutely fundamental part of the scientific study of human 
personality ; a satisfactory typology is as necessary in psychology as was Mendeleev’s 
table of the elements in physics (Eysenck, 1954c). This has, of course, always been 
recognized, and almost everyone is acquainted with the famous typological classi- 
fication into melancholics, cholerics, sanguines and phlegmatios dating back to 
Galen and even earlier. As this system still has much to teach us, I shall present it as 
Fig. 1; the outer ring in this figure shows the results of a large number of factor 
analytic studies of questionnaires and ratings (Eysenck, 1960a). As is customary in 
these diagrams, the correlation between any two traits is equal to their scalar product, 
that is to say, in this case, the cosine of their angle of separation. 

Fig. 1 immediately confronts us with some of the main problems of classification. 
The first of these may be phrased in terms of the question: ‘Categorical or dimen- 
sional?’ Kant, to whom this system owes much of its popularity during the last two 
hundred years, was quite specific in maintaining the categorical point of view, i.e. 
the notion that every person could be assigned to a particular category; he was a 
melancholic, or a phlegmatic, or a sanguine or a choleric, but any mixtures or admix- 
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tures were inadmissible. This notion of categories is, of course, similar to the psy- 
chiatric notion of disease entities and their corresponding diagnoses; hysteria, 
anxiety state, paranoia, obsessional illness, and so on, are often treated as categorical 
entities in this sense. 





Fig. 1. Diagram showing relation between the classical four temperaments and results of 
modern factor analytic methods of personality description. 


Opposed to this notion we have the view that any particular position in this two- 
dimensional framework is due to a combination of quantitative variations along the 
two continua labelled ‘introversion—extraversion’ and ‘stable-unstable’. Wundt 
(1903), who is the most notable proponent of Galen’s system in modern times, 
favours the dimensional view; he labelled the one axis ‘slow—quick’ instead of ‘in- 
troversion—extraversion’, and the other ‘strong—weak’ instead of unstable and stable. 

It may be interesting to quote Wundt’s very modern-sounding discussion: 

The ancient differentiation into four temperaments. . . arose from acute psychological obser- 
vations of individual differences between people.... The fourfold division can be justified if we 
agree to postulate two principles in the individual reactivity of the affects: one of these refers to 
the strength, the other to the speed of change of a person’s feelings. Cholerica and melancholics 
are inclined to strong affects, while sanguinics and phlegmatics are characterized by weak ones. 
A high rate of change is found in sanguinics and cholerics, a slow rate in melancholics and 
phlegmatics. 

It is well known that the strong temperaments...are predestined towards the Unlustsiim- 
mungen, while the weak ones show a happier ability to enjoy life. . .. The two quickly changeable 
temperaments. ..are more susceptible to the impressions of the present; their mobility makes 
them respond to each new idea. The two slower temperaments, on the other hand, are more con- 
cerned with the future; failing to respond to each chance impression, they take time to pursue 
their own ideas. (Pp. 637, 638.) 
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There is no reason to believe that the notion of a typology presupposes a categorical 
system ; both Jung and Kretschmer, who were probably the best known typologists of 
the inter-war period, postulated a dimensional rather than the categorical system. The 
widespread notion that typologists imply discontinuities, bimodal distributions, and 
the like, does not accurately represent the writings and views of modern typologists. 

Most writers on the subject of personality come down in favour of either the 
categorical or the dimensional point of view without basing themselves on any experi- 
mental demonstration. I have always felt that this is unwise and that it should not be 
impossible to devise experimental and statistical means for verifying the one and 
falsifying the other hypothesis. I have tried to do this in terms of the method of 
criterion analysts, which relies on separate factor analyses of intercorrelations between 
tests administered to two or more criterion groups (say normals and psychotics), and 
the comparison of the factors emerging with a criterion column derived by serial 
correlation between the tests and the criterion (Eysenck, 1950). The results of this 
method have in every instance supported the doctrine of continuity, and failed to 
support the doctrine of categorization, even when the latter seemed most firmly 
entrenched, as in the case of psychosis (Eysenck, 19526). 

Assuming for the moment, therefore, the doctrine of dimensionality, we are 
required to build up on an experimental and statistical basis a quantitative system of 
personality description (Eysenck, Eysenck & Claridge, 1960). The most widely used 
tool for this purpose is, of course, factor analysis, and the main results of the appli- 
cation of this tool are shown in Fig. 1. It is notable that for many years factor 
analysis has been criticized because, so it was said, there was no agreement between 
factor analysts. Whatever may have been true twenty or thirty years ago, there can 
be no doubt that nowadays there is comparatively little disagreement between in- 
vestigators in this field. Cattell’s most recent book (Cattell & Scheier, 1961) shows 
him in firm agreement with the system I first put forward in 1947 (Eysenck, 1947), 
and Guilford, too, now appears to recognize the existence of these two main factors in 
personality description which I have used as the major axes in Fig. 1. Vernon (1953, 
p. 13) also puts forward a similar scheme. Equally we are all agreed that each of these 
factors is what Thurstone called a ‘second-order factor’, i.e. is extracted from the 
intercorrelations between ‘first-order factors’ or traits. It is with respect to these 
traits that much research is still needed before any final agreement is reached. 
Nevertheless, the major outlines of the picture are certainly beginning to appear, and 
it is notable that this agreement has been reached between workers using different 
premises, different factor analytic methods, different subjects, different tests and 
questionnaires, and different methods of rotation. 

If we accept the principle of continuity, then we should be able to find a place for 
the major psychiatric classification of neurotic disorders within our Fig. 1. The theory 
has been put forward that neurotics suffering from anxiety, reactive depression, 
obsessions, phobias, and so on, would be found in the ‘melancholic’ quadrant, while 
hysterics and psychopaths would be found in the ‘choleric’ quadrant; psychotics 
would lie on an axis orthogonal to both # and N (Eysenok, 1952a). Descriptively 
there seems little doubt about the truth of this hypothesis at least as regards the 
neurotic groups; it is only necessary to look at the traits characterizing people in 
these two quadrants to realize that they might almost have been quoted from a 
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psychiatric text-book, rather than being the result of factor analytic studies of 
normal people. Nevertheless, more experimental support would seem to be required. 
Such support, in so far as it is based purely on descriptive measures, does not remove 
us from some of the difficulties implied in the use of the factor analytic method. It has 
often been shown, as for instance in the literature deriving from the Maudsley 
Personality Inventory (Knapp, 1962), that hysterics, psychopaths and various 
dysthymic groups are in fact all high on neuroticism or emotionality, but are differ- 
entiated very significantly with respect to extraversion and introversion. 

However, on a more fundamental level we may still be bothered by what is in fact 
the second major problem posed by our Fig. 1. This problem relates to the exact 
position of the axes. Mathematicians and statisticians would agree that it is per- 
fectly legitimate to use scalar products to indicate the relative position of two traits 
in the dimensional space indicated in Fig. 1, and they would also agree that the 
position of the traits can be legitimately referred to any two arbitrary axes drawn at 
Tight-angles in the plane. They would not, however, agree with the claim sometimes 
made that the position of these axes can be determined in any but an arbitrary or 
trivial sense by statistical or mathematical considerations alone, as is suggested by many 
psychologists, particularly in the United States. I have always agreed with this 
criticism and have tried to argue that by retaining purely statistical criteria of axes 
psychologists have got themselves separated off from the main body of experimental 
psychology, and have remained cocooned within a small tail-chasing system incapable 
of generating hypotheses that could be falsified (Eysenck, 1952c, 1953, 1964a, b, 
1966a). What then is the answer to this problem? 

My suggestion would be that a purely descriptive system in science inevitably 
must carry the burden of subjectivity, and that it is because they have only been 
interested in description that factor analysts have failed to make a major impact on 
psychology. What is required, so I would maintain, is a set of theories linking the 
major aspects of the descriptive system to causal theories which would be capable of 
falsification (Eysenck, 1957). As an example of what I have in mind I may perhaps 
mention the set of theories relating introversion to heightened cortical excitation and 
lowered cortical inhibition, and extraversion with lowered cortical excitation and 
heightened cortical inhibition. This enables us to make large numbers of predictions 
of an experimental nature which are unlikely to be verified unless both the descrip- 
tive and the causal systems, and the relations specified to exist between them, are in 
fact in some degree related to reality. Many such predictions have in fact been made, 
and the great majority have been verified ; I may refer in this connexion to hypotheses 
such as that extraverts, as compared with introverts, would be more difficult to 
condition, have larger reminiscence scores, have greater pain tolerance but less 
tolerance for sensory deprivation, are more subject to satiation, have lower sedation 
thresholds, have greater alpha frequency and amplitude on the EEG, more in- 
voluntary rest pauses during massed practice, have poorer vigilance, have greater 
speed/accuracy ratios, shorter after-images, and so forth. 

This differentiation between descriptive and causal is of course related to that 
between phenotypic and genotypic, first made in the personality field by Pavlov on the 
basis of some of his animal experiments. (For a discussion of Pavlov’s views and their 
development, Teplov’s very interesting account may be consulted with advantage; 
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it is available in English together with a detailed evaluation of recent Russian work 
in the personality field (in Gray, 1964).) I have tried to indicate the difference, from 
the point of view of personality structure, in Fig. 2; a detailed discussion of this point 
is given elsewhere (Eysenck, 19605). In this diagram, the subscripts ‘C’ and ‘B’ 
refer to constitution and behaviour respectively ; ‘E’ refers to environmental influences. 
It will be seen that at the most fundamental level we have the constitutional concept 
of the excitation/inhibition balance, which may be tilted in one direction or the other 





Fig. 2. Diagram showing genotypic and phenotypic aspects of personality. 


to give rise to constitutional, genotypic differences in extraversion—introversion; 
these may with some degree of accuracy be measured in terms of conditionability, 
vigilance, figural after-effects, and other laboratory phenomena. Observable behaviour 
is a function of these constitutional differences in interaction with the environment; 
this interaction gives rise to descriptive, phenotypic differences in extraversion—in- 
troversion, which can best be measured in terms of questionnaires such as the M.P.I.* 


* It seems reasonable to suppose that genotypic differences will ultimately be linked up with observable 
structural differences by physiologists and neurologista; an attempt to frame certain hypotheses of a 
testable character along these lines has been made by Eysenck (19684), who suggests that different parte 
of the ascending reticular formation may be implicated in the precise balance of the excitation/inhibition 
system. The effects of stimulant and depressant drugs on personality (Eysenck, 19636) can also be brought 
into line by the assumption that the ascending reticular formation is concerned most intimately with the 
psychological constructs of excitation and inhibition. 
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We can now make deductions from these various postulates which enable us to 
perform critical experiments taking us out of the narrow circle of factor analysis 
altogether, and make possible the use of the much more powerful techniques of 
multiple discriminant function analysis. Consider the following experiment in which 
sixteen normal subjects, sixteen dysthymics and sixteen hysterics were given a 
battery of six tests, selected on the basis of the causal theory outlined above (Eysenck & 
Claridge, 1962). We can predict, of course, how each group shall score as compared with 
the others, but we can go further than that. Our theory predicts that, if we carry outa 
discriminant function analysis, this should give us two significant latent roots; it can 
further be predicted that if we derive variate scores for the forty-eight subjects of our 
experiment, they should be situated in a prescribed manner in a two-dimensional 
plane generated by the two significant variates. To put this prediction in its simplest 
form we may say that the mean variate scores for the three groups should lie at the 
corners of an equilateral triangle. 
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Fig. 8. Position of 16 normal, 16 dysthymic and 16 hysteric subjects in two-dimensional space 
generated by multiple discriminant function analysis. 


Fig. 3 shows the outcome of the experiment. It will be seen that the prediction is 
verified, and that the first variate discriminates completely between the dysthymics 
and the hysterics. The second variate, with only slight overlap, discriminates between 
the normal group on the one hand, and the two neurotic groups on the other. 

Even where a causal hypothesis is not available it is often possible to use dis- 
criminant function analysis to decide between two hypotheses regarding the descrip- 
tion of personality. Consider two hypotheses very frequently advanced regarding 
the neurotic and psychotic disorders (Eysenck, 1955). Psychoanalysts often 
advocate the one-dimensional hypothesis; most psychiatrists, however, nowadays 
favour a two-dimensional hypothesis. A crucial test can, therefore, be devised 
involving the dimensionality of the performance of the three groups on a battery of 
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tests selected on the basis of some hypothesis regarding their relevance to neurotic 
and psychotic disorder (Eysenck, 1955). In the actual experiment 20 normal con- 
trols, 20 neurotics and 20 psychotics were tested on four objective laboratory tests. 
Multiple discriminant function analysis disclosed two significant latent roots, thus 
rendering impossible the assumption that one dimension was sufficient to incor- 
porate the results. Fig. 4 shows the actual positions of the members of the three 
groups; the correlation ratio between the three groups and the two variates was 0°84, 
which indicates a refreshingly high validity for the tests used in predicting these 
psychiatric criteria. That this figure is not higher is probably due to lack of reliability 
of the criteria; it will be seen in Fig. 4 that two of the neurotics, labelled A and B, 
were grouped with the psychotics by the tests. Both were readmitted later and 
diagnosed as psychotic.* 


x = Normal 4 
+ = Neurotic 


a = Psychotic 





Fig. 4. Diagram showing position of 20 normal, 20 neurotic and 20 psychotio subjecte in two- 
dimensional space generated by multiple disoriminant function analysis. 


There are other ways in which theories of this type can be tested. One of these is 
the genetic method. If it is true that psychotic and neurotic disorders are orthogonal\ 
to each other, then we would expect that the children of psychotic parents should not 
show any greater degree of neuroticism than would the children of normal parents. 
This very interesting hypothesis was tested by Cowie (1961), and her results leave no 
doubt that the genetic implication of neuroticism in the children of psychotic parents 
is non-existent; if anything they tended to be less neurotic! This finding may also 
serve as a warning to those who would overstress the importance of environment in 
giving rise to neurotic disorders; it is difficult to imagine a more severe stress to a 
child than having psychotic parents. In line with a generally hereditary view of the 
main dimensions of personality are also the results of a recent study of identical 
twins brought up in separation; in this work Shields (1962) found high correlations 
between the two twins for both extraversion and neuroticism; he also found that 
these correlations were, if anything, higher than corresponding ones for identical 
twins brought up together! This type of proof, which agrees well with previous 
studies by Eysenck & Prell (1951), Wilde (1962), Lienert & Reisse (1961), and many 

* It is interesting that cultural differences do not seem to affect the applicability of method or con- 
clusion to any considerable extent. Devadasan (1963) has duplicated many of the details of S. B. G. 
ero (1956) study in this feld on an Indian population in Kerala (Trivandrum) with almost identical 
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others, is relevant for the following reason. If we locate our axes in a random fashion, 
or according to some erroneous hypothesis, then we would not expect measures 
based on these placements to achieve any kind of biological reality. However, it 
has been amply demonstrated that extraversion, neuroticism, and psychoticism show 
a powerful, independent hereditary determination; it would seem to follow that the 
location of our axes cannot be random but must be at least to some degree in the right 
direction. 

The last type of argument and proof, which I would suggest as appropriate, relates 
to the working out of aetiological models, and the design of methods of treatment 
related to these. It is a basic principle of behaviour therapy that neurotic disorders 
are simply maladaptive habits, acquired through a process of conditioning; or alter- 
natively socially desirable habits which have failed to be acquired (Eysenck, 1960c, 
1963c). This hypothesis has led to much work relating dysthymic disorders to over- 
quick conditionability of patients, and hysteric and psychopathic disorders to chronic 
underconditionability of patients. (It will be remembered that overconditionability 
and underconditionability, respectively, are related to introversion and extra- 
version.) Support has already been brought forward to sustain these hypotheses, 
but I would be the last to claim that the case has, in any definitive sense, been proven; 
many points remain to be clarified and settled. The theory has, nevertheless, succeeded 
in giving rise to a method of treatment—behaviour therapy—which has been out- 
standingly successful as compared with previous methods. Again I will not claim too 
much for these new methods, and I will not go into the large and growing literature 
in any great detail, except to point out that success of treatment, if this is based on a 
definite theory, must to some degree strengthen the claim of that theory to be taken 
seriously. I would suggest, therefore, that aetiology and treatment must be taken 
into account in arriving at a final view of the adequacy of any principles of psychiatric 
classification claiming to be taken seriously. 

The main points to emerge from this discussion are perhaps these. Factor analysis, 
principal component analysis, or some such technique, is necessary but not sufficient 
for the elaboration of a proper system of personality classification. The results 
achieved are inevitably subject to a large degree of subjectivity, and it is in principle 
impossible to avoid this subjectivity by statistical or mathematical manipulations. 
The descriptive results of factor analysis require to be integrated with causal theories 
relating to the factors tentatively established or indicated. It is only when these causal 
theories are tested and verified that the descriptive scheme can be accepted as 
forming part of the large body of data which make up experimental psychology. 

There are, of course, many types of causal hypotheses which can be put forward 
in different situations, and there are many different types of deductions which can 
be made. It has been our task in this paper to touch in passing on several such causal 
hypotheses and deductions, and to show that the resulting picture is a reasonably 
congruent one which integrates observations, data, theories and experiments from a 
great variety of sources. There is, of course, no single proof of a theory such as the one 
here advocated, and no possibility of a crucial experiment; the burden of proof must 
lie in the general strength of the nomological network, linking together all these 
factors. It is believed that in this way psychiatric classification can be made much 
more reliable, valid and useful than it has been in the past when it relied exclusively 
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on subjective observation, non-quantitative argument and non-experimental demon- 
stration. Obviously the procedure of making our typologies more scientific has only 
just begun, and still has a long way to go before we can hope to achieve a satisfactory 
level of accuracy, reliability, and validity; nevertheless, the success which has 
attended our first faltering steps does suggest that the method followed is the correct. 
one and will in due course lead to a better understanding as well as to a better 
description of human behaviour and personality. ` 
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RETROACTIVE INTERFERENCE IN THE RECALL 
OF SIMPLE SENTENCES 


By JACQUES MEHLER anp GEORGE A. MILLER 
Harvard University 


A list of English sentences was learned by the method of free recall. Performance was scored 
both for sentences recalled precisely and for sentences recalled in content regardless of their 
syntactic form. Interpolated lists of sentences differing from the original list in syntactic details 
or in semantic form were used to produce retroactive inhibition (RI). The RI for semantic 
content was negligible; when the interpolated list differed only in syntax and preserved the 
semantic content of the original list the effect was facilitatory rather than inhibitory. When 
performance was scored for syntactic as well as semantic aspects RI was appreciable. The resulta 
are interpreted as additional support for the hypothesis that the two aspects, semantic content 
and syntactic form, pose more or less distinct tasks for the learner. 


In previous articles (Miller, 1962; Mehler, 1963) it has been argued, on the basis of 
errors observed in the free recall of sentences varying in both content and grammatical 
form, that when a person tries to memorize a sentence he deals with it in (at least) 
two separate parts—one carrying its meaning, or semantic content, the other carrying 
information about its syntactic structure. The present paper reports a further 
attempt to test the validity of that general distinction. 

Since retroactive inhibition (RI) is ordinarily easier to demonstrate with nonsense 
syllables than with meaningful materials, and since, under the experimental condi- 
tions employed in these studies, the syntactic structure is relatively arbitrary, 
whereas the content of the sentence is meaningful, it seemed plausible that RI might 
affect these two aspects of the learner’s task differentially. 

The terminology of transformational grammar (Chomsky, 1957) will be used to 
describe the syntactic information that has to be remembered. The assumption is 
that most sentences are derived from a more fundamental type of sentence by certain 
syntactio rules called ‘optional transformations’. The fundamental sentences, or 
k-sentences (derived from underlying kernel strings using only obligatory transforma- 
tions), are simple, active, affirmative, declarative sentences, e.g., The boy has hit the 
ball. Three singular optional transformations are used in this experiment: the 
negative (N), the passive (P), and the interrogative (Q). Application of these three 
transformations in all possible combinations can produce seven additional sentences 
from each k-sentence (XK). 

The relations among these eight sentences can be represented by a cube, as in 
Fig. 1. Each vertex of the cube represents a separate syntactic form ; each edge cor- 
responds to a pair of sentences that differ only by a single transformation. 


EXPRRIMENTAL PROCEDURE 


A familiar RI paradigm was used; original learning (OL) was followed by controlled inter- 
vening activity (IL), then bya retest (T) on the original material. The interpolated tasks differed 
for different groups of subjects, but the original learning and final test were the same for all. 

Sets of eight sentences were presented to be learned by the method of free recall. Each sentence 
was typed on a separate 3 in. x 5 in. card and one card was presented manually every 4 sec. 
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Subjects were instructed to remember each sentence as precisely as they could, because a recall 
test would be given when the deck of cards was finished. After all eight sentences had been 
presented, the subject was asked to write down, in any order, as many sentences as he could 
remember. This procedure was repeated for a total of either two or four learning trials, depending 
on the experimental condition to which the subject had been assigned; each learning trial was 
followed immediately by a test of recall. The order of presentation of the sentences was varied 
for each trial. 


Y 





Interrogative 


Fig. 1. Representation of the eight syntactic forms in terms of the corners of a cube, when the 
co-ordinates are labelled with the names of grammatical transformations. 


There were three different interpolated tasks, one designed to produce syntactic interference, 
a second designed to produce semantic interference, and a third (control) intended to interfere 
minimally with the eight sentences originally learned. Each subject had only one kind of inter- 
polated task. All of the experimental groups had four trials of IL. 

Immediately after the interpolated task was completed, each subject was asked to recall all 
he could remember of the original eight sentences. When the subject reported that he had 
recalled as much as he could, he was told that if he thought that with more time he could do 
better, he could take two or three minutes more. 

The 100 subjects used in this study were all undergraduates at Radcliffe College or Harvard 
University; they were paid $1.50 per hour for their services. 


Materials 
The following list of eight sentences was used as the original learning task for all groups: 


The boy has taken the photograph. 

The man hasn't bought the house. 

The passenger has been carried by the airplane. 
Has the girl worn the jewel? 

The discovery hasn’t been made by the biologist. 
Hasn't the secretary typed the letter? 

Has the tree been hit by the car? 

Hasn't the essay been writien by the student? 
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The syntactic form of these sentences will be referred to respectively as K, N, P,Q, PN, NQ, PQ 
and NPQ. 

Syntactic interference. Ten of the subjects in this group had two trials to learn the original 
material; thirty subjects had four trials. The interpolated material was derived by modifying the 
syntactic structure of the sentences learned originally. 

The thirty subjects having four trials of OL were divided into three subgroups of ten each; 
the subgroups differed only with respect to the degree of syntactic similarity between the original 
and interpolated materials. The interfering materials were derived from the original list by 
rotating the cube in Fig. 1. For the first subgroup, each sentence in the intervening list differed 
by only one transformation from its corresponding sentence on the original list. Of the three 
lists that it is possible to derive in this way, only the one obtained by rotation around the 
Y-axis was used. For the second subgroup, each sentence in the intervening list differed by 
exactly two transformations from its corresponding sentence in the original list; the derived list 
was obtained by rotation of the original two steps around the Y-axis. And in the third subgroup, 
each sentence differed in all three transformations. The syntactic changes introduced in order to 
produce the interpolated lists are given explicitly in Table 1. These transformed sentences were 
presented for four trials in the same way as the original sentences had been. 


Table 1. Syntactic changes used to produce three types of interpolated 
lists differing only in syntactic form from the original list 


Interpolated list 
ry 
Original list 1 step 2 step 3 step 

K P PN PNQ 
N K P PQ 

P PN N NQ 

Q PQ PNQ PN 
PN N K Q 

NQ Q PQ P 

PQ PNQ NQ N 
PNQ NQ Q K 


Semantic interference. Ten of the subjects in this group had two trials to learn the original 
material; twenty subjecte had four trials. All thirty subjects were then asked to learn a new set 
of eight sentences, completely unrelated to their original learning. These sentences, presented for 
four trials, in exactly the same way as the sentences that were learned originally, were: 


The doctor has treated the patient. 

The child hasn’t eaten the pte. 

The money has been stolen by the burglar. 
Has the candidate won the election? 

The pipe hasn't been corroded by the water. 
Hasn't the horse jumped the fence? 

Has the deer been shot by the hunter? 

Hasn't the card been punched by the machine? 


It will be noted that these eight sentences, like the original ones, included one representative 
of each of the eight syntactic structures represented in the cube in Fig. 1, but their semantic 
content is, of course, different. 

Control. Ten of the subjects in the control group had two trials to learn the original material 
and twenty had four trials. Then, instead of learning a new list, these subjects added columns of 
4-digit numbers (taken from’a table of random numbers) for a period of 13 min. each. Subjects 
were told that they were being tested for mathematical ability, and were asked to make as few 
errors as possible. They were also required to keep a running total, since they were told that they 
might be stopped at any point and that their score would be the number of digits they had cor- 
rectly added to that point. 
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ScoRING PROCEDURES 


Performance in this situation can be scored in several ways; two of them have been 
used and are described here. 

Consider first the overall sentence score. A response sentence can, of course, be 
scored as completely correct only if it is a verbatim reproduction of a stimulus 
sentence. Any difference between the stimulus sentence and the recalled sentence 
can be counted as an error; the only exception (which occurred infrequently) was 
that the substitution of an obvious synonym was not scored as an error. These overall 
sentence scores constitute the basic data from the experiment. 

A second type of score was used in order to distinguish between semantic and 
syntactic sources of error. We shall say that two sentences are derived from the same 
kernel strings if we can obtain one from the other by applying one or more optional 
transformations (or their inverses) to one member of the pair. (As before, if one word 
in one sentence is a synonym of the equivalent in the other sentence, the pair is still 
considered to have the same sentence content if the above definition holds.) Two 
sentences that are derived from the same kernel are said to share the same semantic 
content and to differ only in their syntactic features. 

This definition enables us to separate the errors into two classes, semanticand 
syntactic, and so to define a sentence-content score. In this method of scoring, a 
response is considered correct if it shares the semantic content of the stimulus 
sentence, i.e., if it is correct overall or if it can be obtained from the stimulus sentence 
by the singularly optional transformations N, P, and Q or their inverses (or by 
synonym substitution where the case might arise). 

Percentage RI was computed by the formula 100 (7',—7',)/7, where T, and T, are 
the retest scores for the control and experimental groups, respectively. 


RESULTS 


Before considering the results for the main experiment, let us first dispose of the 
three subgroups subjected to alternative types of syntactic interference. In the 
present experiment one might assume that the three rotations of Table 1 define equal 
intervals along some scale of syntactic similarity; since it is well known that the 
similarity of the original and interpolated materials is an important variable affecting 
RI, we might expect to find that RI is a function of syntactic similarity, so defined. 

From the top half of Table 2, however, it can be seen that although the amount of 
overall RI is fairly large for all three subgroups, the differences among them are 
relatively small and not statistically significant (y? = 2-7). The differences that do exist 
may be attributable to differences in the levels of mastery of OL. In any case, there 
seemed to be no significant trend, so the results for the three subgroups were pooled 
into a single group of thirty subjects, hereafter called the syntactic interference 
group. 

Now return to the main experiment, which was designed to test the hypothesis 
that, in the context of this experiment, sentence content is more resistant to RI than 
is syntactic form. If we consider first the overall scores in the lower half of Table 2, 
we see that syntactic interference produced more RI (48%) than did semantic inter- 
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ference (18%), presumably because of the greater similarity between OL and IL for 
the syntactic group. In part, however, this difference is attributable to the difference 
in the level of mastery on the final (fourth) trial of OL; when we apply a constant of 
proportionality to equate the syntactic group to the other two groups on OL, the esti- 
mate of RI is reduced somewhat for the syntactic group, but is still larger than for 
the group exposed to semantic interference. 

Table 2. Average overall and content scores (maximum score = etght sentences) on the 
final (fourth) trial of OL (4 OL) and on the retest (T) after IL, and percentage RI, for 
groups having syntactic, semantic, and neutral IL 


Overall score Content score 
aM o-oo ee eee 
Condition (N) 40L T % RI 40L T % RI 
Syntactic interference 
l step 10 4:4 2-5 55 7-8 7:8 2 
2 step 10 4:8 3-9 30 73 T4 7 
3 step 10 44 2-4 57 77 75 6 
Syntactic inter- 
ference combined 30 45 2-9 48 7-6 7-6 5 
(Corrected*) (5-9) (3-8) (32) 
Semantic interference 20 58 4-6 18 T5 70 13 
Control group 20 6-0 5-6 — 75 7-9 — 


* Corrected scores were obtained by multiplying observed score by a constant of proportionality to 
equate this group with the others on OL. 


When we consider the content scores, however, we see that there is less RI than 
for the overall scores, which would seem to provide evidence in support of the two- 
aspect hypothesis that the experiment was designed to test. This conclusion is 
questionable, however, on the grounds that by the fourth trial all the groups had 
learned the eight sentence contents almost perfectly, which may somehow have 
insulated them against the effects of IL. Certainly, if the hypothesis was correct, 
we should expect to find some facilitation in the content scores for the group with 
syntactically interfering IL, since the IL simply repeated the same sentence contents 
that had been presented during OL. Performance was so near perfect, however, that 
no such facilitation could be observed. 

In order to get a clearer picture of the effects of IL on the content scores, therefore, 
we must consider the data reported in Table 3. Here the conditions are exactly the 
same, except that only two trials of OL (rather than four) were given. From the 
content scores in Table 3 we see that there was indeed facilitation, as expected, for 
the syntactic group. Indeed, the facilitation was sufficient to produce an apparent 
facilitatory effect in the overall scores for this group, in spite of the similarity of OL 
and IL. Again, however, there is an unfortunate sampling error that produced a 
difference in the level of mastery of OL; when the correction is made, as before, in 
the results for the group with syntactic interference, the magnitude of this facilitation 
is markedly reduced. 

Table 3 also indicates that for the group with semantic interference RI was 
greater (38 %) when both syntactic and semantic features were scored than when only 
the semantic aspects were considered (14%). 


20-2 
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No intrusion of sentence contents from either list was observed with the semantic 
interference group. 


Table 3. Average overall and content scores (maximum score = eight sentences) on the 
final (second) trial of OL {2 OL) and on the retest (T) after IL, and percentage RI, for 
groups having syntactic, semantic, and neutral IL 


Overall score Content soore 

amt amacaa oe 

Condition N 20L T % RI 20L T % RI 
Syntactic inter- 10 3-7 2-8 —38* 6:3 13 —49 

ference 

(Corrected*) (2-6) {2-0) (+5) (5-2) (8-0) (— 22) 
Semantic interference 10 2:6 13 38 5-0 42 14 
Control group 10 2:6 21 — 5-4 49 — 


* Corrected scores were obtained by multiplying observed scores by a constant of proportionality 
to equate this group with the others on OL. 


Discussion 


The results indicate that there is greater RI, under the conditions of these experi- 
ments, for the syntactic than for the semantic aspects of a sentence. This conclusion 
would appear to be consistent with the hypothesis that subjects deal with sentences 
on two distinct levels; the semantic aspects are coded separately and are relatively 
free of RI, whereas the syntactic aspects are (in this situation) much more arbitrary, 
harder to remember, and more subject to RI. The alternative hypothesis, that each 
sentence is an arbitrary string of symbols to be memorized without regard for 
syntactic form or semantic content, would be not adequate to predict the differences 
here obtained between the two methods of scoring. 

The principal puzzle posed by these results appears in the overall scores for the 
group subjected to syntactic interference during IL. Why is the syntactic inter- 
ference ineffective (or even facilitatory) after two trials of OL, but inhibitory after 
four trials? If formal similarity between OL and IL were the only factor at work, 
one would expect strong RI in both experiments. 

This puzzle provokes the following speculation. If we accept the two-aspect hypo- 
thesis, it is but a short step to a two-stage hypothesis about the process of memorizing 
sentences. That is to say, all the evidence to date is consistent with the notion that 
subjects first learn the sentence content, then learn the syntactic details. According 
to this line of argument, during the first two trials our subjects were concentrating 
on remembering what the eight sentences were about, so an interpolated task that 
repeated those sentence contents would scarcely interfere, and might even prove 
helpful. By the fourth trial, however, subjects had mastered the contents of the 
sentences and were well into the second stage, trying to straighten out the syntactic 
details, so an interpolated task that repeated those contents would be of little help, 
and the scrambled syntax could cause considerable confusion. This argument would 
explain the major discrepancy between the data of Tables 2 and 3. 
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RATE OF PRESENTATION AND ORDER OF RECALL 
IN IMMEDIATE MEMORY 


By MICHAEL I. POSNER 
University of Wisconsin 


University students attempted immediate recall of 8-digit series presented aurally. When 
subjects were required to report the digits in their presented order, the fast presentation rate 
(96 digits per minute) was superior to the slow rate (30 per minute). When subjecta were required 
to report the last four digite, before giving the first four digite, this improved performance at the 
alow rate but not at the fast rate. These data resolve previous conflicting results and tend to 
support a decay factor in immediate memory. 


I. Iyrropvction 


Varying the rate of presentation of items for immediate recall serves two functions. 
First, it changes the time that an item must stay in store prior to recall and, secondly, 
it alters the time for rehearsal, association and other strategies to be brought into 
play. Thus Posner (1963) has suggested that increasing the rate of presentation will 
only show improved recall because of decreased time in store in tasks which tend to 
reduce the use of recall strategies. 

A number of studies have manipulated time in store by varying the rate of pre- 
sentation of aural sequences of digits for immediate recall. Conrad & Hille (1958) and 
Fraser (1958) have shown improved recall with increased rate of presentation. Many 
studies which appear to be similar have shown no differences or even the opposite 
effect of rate (Calhoon, 1935; Fraisse, 1945; Peatman & Locke, 1934; Pollack, 1952). 
The Conrad & Hille (1958) study used several conditions in which the recall itself 
was rigidly paced but also contained a condition using unpaced recall which was 
superficially identical with those of Pollack (1952), yet the results were opposite. 
One reason for these discrepancies may involve the order in which subjects actually 
record the digits. As Mackworth (1962a) has pointed out, in a situation using written 
recall where only the final order need be correct some subjects will write down the 
last digits first. Conrad & Hille (1958), however, only tested unpaced recall after 
several conditions in which pacing forced the order of recall to match the order of 
presentation. These previous conditions may have set subjects to record the digits in 
the order received. On the other hand, studies finding opposite results to those of 
Conrad & Hille (1958) were run in groups and report no effort to control the actual 
order in which messages were recorded. 

Since transformations of order involve a recall strategy which may be affected by 
rehearsal it is possible that allowing subjects to record the digits in an order different 
from the presentation would be more beneficial at slow rates. The present study was 
designed, therefore, first to check whether order of recall interacts with rate of 
presentation in a manner which could cause these varying results and, secondly, to test 
the effect of rate upon recall with order fixed. 
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LI. METHOD 


Subjects. Twenty subjects were used in each of the main experiments and nine in the control 
group. All were students in introductory psychology courses of the University of Wisconsin and 
received course points for their participation. 

Materials, Ten practice and forty regular series were recorded at each of two speeds, 30/min. 
and 96/min. Each series consisted of eight digits selected at random. The numbers in the series 
were recorded over white noise which served to reduce distractions from outside the experiment. 
There was a 20 seo. pause after each series. 

Procedure. In Expt. I twenty subjects were run individually. They were randomly assigned 
to one of two groups. Group F received the series at the fast rate and group Ñ at the slow 
rate. Subjects in each group performed two different tasks. In task O, after hearing all eight 
digits, the subjects repeated them back to the experimenter in the order presented. In task R 
they were required to present digits 5-8 first and then 1—4. To determine the order of the oral 
recall subjects said ‘blank’ to indicate omitted digits. Within each group, half the subjects per- 
formed twenty series of condition O first and then, following 30 min. of an unrelated task, 
recalled twenty series in condition R; the other half did the reverse. 

Expt. LI was the same as described above except that the subjects heard the numbers through 
earphones instead of over a loudspeaker. In this experiment subjects wrote their recall on a 
score sheet which contained eight boxes per series clearly divided into two groups of four. 
During the practice series subjects were instructed to record the answers only in the way indi- 
cated by the particular condition being studied. Subjects were checked to be sure they followed 
this procedure. 

Nine subjects were run in a group as a control. They listened to the digits played over the 
speaker, as in Expt. I, but they wrote the digits as presented rather than having to recall them. 
The subjects received 20 series at the slow speed followed by 20 at the fast speed. 

Scoring. The basic score used was percentage of correct series. If any digit was incorrect the 
series was marked wrong. To compute serial position curves the number of correct digits at each 
position was computed. If any but the correct digit was inserted in a given position it was scored 
as an error. 


I. Rasvrrs 
The basic results of the two experiments are shown in Table 1. The mean difference 
between the two tasks (R — O) is significantly higher at the slow speed in both studies. 
The results seem to show conclusively that the inverted recall of task R greatly 
improved performance at the slow speed while tending to have the opposite effect at 
the fast rate. 


Table 1. Mean percentage of correct series and significance tests 


Fast Slow t 

Task O 

Expt. I 51-5 29-5 2°18* 

Expt. IT 66-5 47 1-6 
Task R i 

Expt. I 52 50 0-2 

Expt. I 59-5 80-5 0-08 
Mean difference 0-5 20°5 2°26* 

(R—0O) -7 13-5 3-14** 


* P < 005; ** P < 0-01. 


Looking at the differences in performance at the two rates, it is clear that if a 
reversal (task R) is required there are no differences between the two speeds. This 
is a frequent result of experiments which do not control order of recall. If, 
however, only the order condition is allowed, the fast speed appears to show better 
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performance. In Expt. I the mean difference in recall between speeds is 22% 
(P < 0-05), while in the second experiment the difference is almost as great, 19-5 %, 
but is not significant. Since this comparison is between independent groups at the 
two speeds the variability is quite high. However, the overall results seem to indicate 
that with the order condition required the fast rate is superior, as would be predicted. 
by Conrad & Hille (1958). 


Total errors 





1 2 3 4 5 6 7 8 
Presentation position 
Fig. 1. Serial position curves, Expt. I. @, Order; O, reverse; —, fast; - - -, slow. 


To get a more complete idea of the effect of the transformation required in the 
reverse condition, Fig. 1 shows the serial position curves for Expt. II. (The total 
possible error score for any one digit is 200.) Despite the use of oral recall, the serial 
position curves of Expt. I are virtually identical with those presented here. In the order 
condition recall at the fast rate is superior at every serial position, while in the reverse 
condition there is little difference between the two rates at any of the positions. It is 
clear that at both speeds prior recall of digits 5~8 improves performance at these 
positions, but at the fast rate this is accompanied by a much greater loss in retention 
at the first four positions than at the slow rate. This result would seem to agree with 
subjects’ reports that, with presentation at the slow rate, rehearsal during the first 
four items preserves them during the subsequent presentation and recall of the last 
four. It may also be argued that reversal at the fast rate is difficult because of the 
problem of recognizing the fifth digit, but the serial position curves give no support 
to this explanation since the fifth digit at the fast rate is virtually errorless. 
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Two additional results should be briefly outlined. The increase in recall in all con- 
ditions of Expt. II over Expt. I seems to be explicable on the basis of the increased 
control over distraction which the earphones provided. It has also been shown 
previously that different types of responses may cause varying amounts of inter- 
ference (Mackworth, 19626). It is possible that written responses may cause less 
interference than oral responses. The control group was run to check the ability 
of the subjects to hear and record the digits when memory was not required. The 
results in terms of mean percentage of correct series were 98:3 for the slow rate and 
95 for the fast rate. This indicates that whatever differences in ability to hear the 
series were present would not account for the superior performance at the fast rate 
found in the main studies. 

IV. Discussion 

This experiment illustrates at least one reason for differences in results among 
studies of the effect of presentation rate upon immediate recall. If experiments do 
not control the order in which subjects actually record the responses they tend to 
show no great differences in performance between slow and fast rates. It is not 
surprising that the slow rate is actually superior in some studies, since recalling the 
last four digits first is not necessarily an optimal strategy and in free conditions even 
more successful transformations might be used. If, however, order of recall is con- 
trolled, this study agrees with those finding better recall at fast rates. 

Mackworth (1962a@) has also shown different serial order curves in her visual task 
with different orders of recall, although she does not report whether the subjects 
required to recall in order differed from her overall findings of improved recall with 
decreasing rate. Therefore it is not clear whether the findings presented in this paper 
also apply to a memory task with visual input. 


This study was supported in part by the Research Committee of the Graduate 
School of the University of Wisconsin with funds provided by the Wisconsin Alumni 
Research Foundation. Results of the study were presented at the Midwestern 
Psychological Association Meeting in May 1963. 
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CHANGES IN HEART RATE AND PERFORMANCE AS 
A RESULT OF LOSS OF SLEEP 


By D. W. J. CORCORAN 
Medical Research Council, Applied Psychology Research Unit, Cambridge 


Two theories of the effects of loss of sleep were compared against existing facta. The hypothesis 
that sleep deprivation reduces arousal was judged to be more adequate than the theory that 
arousal is increased by loss of sleep, the former failing only to account for raised physiological 
indices of arousal in some experiments. These are attributed to experimental conditions which 
compel the subject to make compensatory efforts to maintain adequate levels of performance. 
Under such conditions effort, not arousal, is reflected in the indices. 

An experiment was conducted in which a constant high level of performance was not demanded 
of the subjects over a 60 hr. period without sleep. Heart rate and performance fell with loss of 
sleep. 


I. INTRODUCTION 


The present paper deals with a theoretical controversy which has built up in recent 
years in the field of sleep deprivation. Two apparently quite distinct and utterly 
opposed statements have been made concerning the neuro-physiological effects of 
loss of sleep. One (Wilkinson, 1958; Corcoran, 1963b) states that loss of sleep results 
in tendencies towards a lowering of ‘arousal’; the other (Malmo & Surwillo, 1960) 
states that loss of sleep can, under certain conditions, result in heightened arousal. 

Although these positions appear to be diametrically opposed, the opposition is 
partly semantic, resulting from different usages of the term ‘arousal’. The present 
writer has used the term to refer to the average state of the organism over a relatively 
long period of time, operationally synonymous with ‘probability of falling asleep’ 
and perhaps neuro-physiologically related to degree of activation of the reticular 
formation or level of cortical facilitation over the long period. Malmo & Surwillo, 
on the other hand, appear to use the term in at least two ways: (a) in a similar way 
to the present writer, and (b) to refer to short-term states. Thus a subject who is 
deprived of sleep and taking short dozes would be said, according to the latter usage, 
to show periods of high arousal interspersed with periods of low. It is not altogether 
clear, however, whether Malmo & Surwillo hold that the periods between dozes are 
higher in arousal than the normal state, or whether the average level of arousal over 
the entire period is higher. Since the subject during this period is either asleep or in 
a state in which there is a high probability of his falling asleep, the present writer 
would disagree with either statement. 

There are a number of experiments which demonstrate that if level of arousal is 
changed by deprivation of sleep, it must on average be lower. Wilkinson (19616) 
showed that the level of performance of the subject deprived of sleep could be raised 
very nearly to control levels by giving him knowledge of his results. Corcoran (19636) 
had subjects work to a required output rather than for a required time. It was found 
that performance under the former condition was superior to that in the latter con- 
dition after loss of sleep, but little different after normal sleep. Corcoran (1962) found 
that the decline in performance typical of subjects deprived of sleep could be reduced 
if they were exposed to loud white noise while the task was in progress. It was also 
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shown (Corcoran, 19634) that the day-to-day deterioration in a vigilance task during 
a 60 hr. vigil could be considerably decelerated by increasing the frequency at which 
signals were presented. In each of these experiments the results are compatible with 
the hypothesis that loss of sleep is associated with lowered arousal, but quite incom- 
patible with the opposing explanation. Clearly, if it is because the subject is hyper- 
aroused that performance is low after loss of sleep without an incentive, in quiet, or 
with a low frequency of signalling, then the introduction of an incentive, noise or a 
high rate of signalling should lead to even more profound hyper-arousal and still 
poorer performance, rather than better performance. 

Physiological evidence on the present issue is apparently equivocal. Although it is 
well established that the so-called ‘physiological indicants of activation’ (EEG, GSR, 
EMG, heart rate, temperature, respiration rate and blood pressure) show diurnal 
changes (Kleitman, 1939, 1950), attempts to relate changes in the indices to hours 
without sleep have not produced consistent results. 

Tyler, Goodman & Rothman (1947) found, in subjects deprived of sleep for 100 hr., 
that EEG’s taken from fronto-occipital regions showed a decrease in the percentage 
of time the records contained 8-12 cyo./sec. waves, and a corresponding increase in 
the time ocoupied by higher frequencies as the vigil proceeded. These changes ocourred 
whether the subjects were resting or engaged in mental arithmetic. Superficially, 
this result indicates that level of activation was raised by loss of sleep. The authors, 
however, suggest that the sleepier the subjects became, the more effort was needed 
to remain awake. The EEG, they suggest, is sensitive to increased effort, and thus 
gave paradoxical results. Armington & Mitnick (1950) found changes in EEG 
indicative of lowered activation with loss of sleep, and Burch & Greiner (1958) found 
changes in the skin conductance in the same direction. Wilkinson (1961a) found that 
changes in muscle tonus were quite unrelated to hours without sleep. He also found 
that those subjects whose muscle tension had increased with loss of sleep showed the 
least decrement in performance at arithmetic. 

Malmo & Surwillo (1960) used very nearly all the indices of arousal and found that 
they rose in all three of their subjects from the beginning to the end of a 60 hr. 
deprivation of sleep. The recordings were taken while subjects were engaged on a 
difficult tracking task in which poor performance was virtually prevented by having 
a coil, which was attached to the leg, heat to uncomfortable levels when performance 
become ‘disproportionately low’. The performance of the three subjects in this 
experiment respectively dropped, rose and remained about the same, and it was 
further noted that the subject whose performance deteriorated showed the greatest 
increase in the physiological measures. It was on the basis of these results that the 
arousal theory arose. Sleep, it was stated, is a drive; thus loss of sleep is a drive 
deprivation. Like the deprivation of other drives, the prohibition of sleep causes 
increased levels of activation and performance therefore deteriorates owing to hyper- 
arousal. It was further suggested that the environment has to be sufficiently stimu- 
lating for loss of sleep to result in hyper-arousal, but no indication is given of how a 
sufficiently stimulating environment is defined. It was also not stated that low levels 
of arousal result after loss of sleep if the environment is insufficiently stimulating, but 
this may be what the authors imply. Indeed hyper-arousal is the only variable 
postulated to cause impaired performance as a result of loss of sleep. Thus one might 
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reason that the more the ‘stimulation’ of a given situation is reduced, the less the 
situation will be effected by loss of sleep. Wilkinson (19615) and Corcoran (19630) 
have in fact shown that the more often a task is repeated, the more profoundly is it 
affected by loss of sleep. Repetition of a task is far more likely to reduce than increase 
its stimulation value, so that these results again support a de-arousal rather than an 
arousal theory. 

Bunch, Cole & Frerichs (1937) and Bunch, Frerichs & Licklider (1938) havereported 
results which at first sight favour an arousal rather than a de-arousal theory. Rats 
deprived of sleep were shown to reach levels of performance above those of control 
animals. The sleep-deprived rats improved at learning water mazes as the time spent 
without sleep increased. After 24 hr. the improvement tended to cease, and after 
48 hr. some decline in performance was observed. 
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Fig. 1. Explanation of the findings of Bunch et al. in terms of the arousal theory. 
Fig. 2. Explanation of the findings in terms of the de-arousal theory. 


These results can be explained on the theory that loss of sleep increases arousal, 
by the model shown in Fig. 1. This diagram illustrates the ‘inverted-U relationship’ 
postulated to exist between performance and arousal by such workers as Freeman 
(1940), Hebb (1955) and Stennett (1957). The control rats in the studies by Bunch 
et al. would, on this model, occupy a position at 0 in Fig. 1. With a progressive 
increase in time without sleep the level of arousal would increase and move through 
8, 16, and 24 to 48 along the arousal continuum. Thus performance would improve 
up to 16 hr. without sleep and begin to decline only after 24 hr. deprivation, owing 
to excessively high levels of arousal. 

An alternative explanation is that shown in Fig. 2. This suggests that under control 
conditions, the rats were already hyper-aroused, but that with loss of sleep arousal 
became progressively lower and performance thus improved by ascending the curve 
towards optimal levels through 8 and 16. After 24 hr. the level of arousal had begun 
to descend the curve and accordingly performance showed a small drop. 

The question with which we should be concerned, therefore, is whether it is more 
reasonable to hold that the control animals in the Bunch et al. experiments were at 
point 0 in Fig. 1, or point 0 in Fig. 2. Since a water maze was used, it seems unlikely 
that the control subjects were low in arousal, and much more likely that they were 
excessively high in this respect. 


310 D. W. J. Corcoran 


A final study ostensibly in support of an arousal theory is that of Rust (1962). In 
this experiment it was shown that heart rate in rats increased with hours of sleep 
deprivation and it was therefore suggested that level of arousal had increased in the 
animals. Unfortunately it is a necessary experimental evil in work on loss of sleep 
that subjects who are deprived of sleep have also to be continually subject to stimu- 
lation, otherwise they fall asleep. The control rats in Rust’s study were allowed 
5-6 hr. of sleep per day over the 48 hr. deprivation whilst the experimentals were 
kept continually active on a mechanical activity wheel for this period, which means 
that as well as being without sleep the animals must have been near a state of physical 
exhaustion. Bunch eż al. (1938) in fact found it necessary to discard some of their 
subjects after 48 hr. without sleep, because the animals were so physically exhausted. 
as to be incapable of swimming through mazes, yet these animals were only handled 
to prevent them from sleeping. Since Rust’s animals were kept continuously active 
on the activity wheel, it is hardly surprising that the heart rate of the experimental 
subjects increased and perhaps implausible to suggest that this increase was due to 
higher levels of arousal. 

To summarize: the arousal theory of sleep deprivation finds itself in difficulty 
when it attempts to explain findings such as the effects of incentives, noise, signal 
frequency and the lowered physiological indices found by some investigators. The 
de-arousal theory, on the other hand, has difficulty in explaining the occurrence of 
raised indices of arousal, especially when these are accompanied by lowered per- 
formance. In order to get over this difficulty it is necessary to reintroduce the concept 
of effort, originally suggested by Tyler ef al. Let us suppose that arousal fell in Malmo 
and Surwillo’s subjects. The heated coil which was used virtually demanded that the 
` subjects kept their performance at a fairly high level. As a result they had to put 
greater effort into remaining alert, otherwise their legs were burned. If the indices 
reflect effort as Tyler et al. and others (e.g. Farmer & Chambers, 1925) suggest, then. 
the levels of the indices will increase with hours without sleep, since it will become 
increasingly difficult to stay awake because arousal has been lowered. The physiological 
indices of arousal may then become inversely related to level of arousal when 
sleepiness is extreme. The inconsistency of the results of past work may therefore 
be explainable on the hypothesis that varying amounts of effort were demanded of 
the subjects in the different experiments. 

The present experiment is an attempt to control the factors which we suggest have 
led to paradoxical increases in the physiological indices, viz. 

(1) The subjects were not kept active throughout a 3-day deprivation of sleep but 
were simply awakened as soon as they dozed. 

(2) No method of inducing a constant high level of performance was used. In such 
a situation as this we would expect (a) that heart rate taken either when the subjects 
are resting or working would drop with loss of sleep, (b) that the decrease in heart 
rate from the beginning to the end of the deprivation would be accompanied by a 
decreased level of performance and (c) that during the period when the task is in pro- 
gress the deterioration in performance would be mirrored by a lowering of heart 
rate. Malmo & Surwillo, on the other hand, would presumably expect (a) that resting 
heart rate would decrease with loss of sleep, (6) that working heart rate would in- 
crease, since the subjects were being stimulated, (c) for the drop in performance with 
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loss of sleep to relate to increases in heart rate, and (d) that a drop in performance 
from the beginning to the end of the task would relate to increases in the physiological 


index. 
II. Proompurn 
Subjects 
Nineteen Naval volunteers between the ages of 17 and 21 served as subjects. 


Heart rate 


Heart rate was measured while a vigilance task lasting 30 min. was in progress. 
The subject lay on a couch in a warm room, stripped to the waist. After a pre- 
liminary cleansing of the skin with alcohol, electrode jelly was spread over the left. 
pectoral region of the front of the chest and on the lateral surface of the wrist; 
suction electrodes were then applied. The electrodes were part of an electrocardio- 
chronograph, an apparatus designed to record graphically each contraction of the 
left ventricle. Heart rate was sampled over pre-defined periods before and during 
the test. Resting heart rate was defined as the number of beats that occurred 
between 14 and $ min. before the test started. Working heart rate was assessed by 
means of four readings taken at the middle of the four quarters of the test, that is 
between 2} and 34 min. after the task started, 104—114 min. after the start, 174-18}, 
and 254—264 min. after the start. 

Task 


The vigilance task used was a visual adaptation of the auditory task described by 
Bakan (1959). The subject lay with his head raised and electrodes in position. Above 
and behind his head was a projector which caused a series of single digits to appear 
on a screen facing him. The digits appeared to follow a random sequence, but at 
certain places within the sequence three odd digits were presented which were all 
different, e.g. 759. These were defined as ‘signals’ which subjects had to watch for, 
and report verbally by calling out the actual numbers making up the sequence. The 
digits were presented continuously for 30 min. either at a rate of 1 per sec. (the ‘Slow’ 
condition), or at 2 per sec. (the ‘Fast’ condition). The Slow condition contained 20 
signals; the Fast condition contained 40 signals. 


Method 


The subjects were divided into four groups, of which two performed during a period 
of 60 hr. deprivation of sleep (NS), and two served as controls (C). The two NS 
groups, each consisting of 6 subjects, were treated as follows. During the first week 
of their six weeks’ stay in the vicinity of the laboratory both groups were tested under 
the Slow condition once. On the subsequent week they slept normally on the Monday 
night, but did not sleep again until about 6.30 p.m. on the following Thursday. 
Between 7.30 a.m. and noon of Tuesday and Wednesday and between 1.30 p.m. and 
6 p.m. on Thursday the subjects were tested (see Table 1). Six of the NS group were 
tested under slow conditions during the sleep deprivation and six were tested under 
fast conditions. In the slow group apparatus failure prevented the testing of two 
subjects on the third day of deprivation. The C groups were tested in exactly the 
game manner as the experimental, but slept normally during the intervening nights. 
Four of the C subjects received the slow task and three the fast. 
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I. Rusvrrs 
Changes in heart rate during deprivation 


Fast and slow groups were taken together for the following analysis. Table 1 shows 
the mean changes in heart rate and performance score in the C and NS groups on 
the practice session and on the subsequent three test sessions. Resting heart rate 
decreased between the practice session and day 1 to an almost equal extent in both 
groups. This probably indicates that subjects felt anxious about the task on the 
practice session, but were more relaxed on the second occasion. The reliability of 
the change in heart rate was tested using the binomial test. The decrease was found 
to be significant in the NS group (P = 0-006) but not significant in the C group 
(P = 0-124). 

After a night without sleep (day 2) the heart rate of the NS group declined further 
but the decrease was not statistically significant. The heart rate of the C group also 
declined. Thus a single night without sleep did not decrease the heart rate to any 
greater extent than would be expected by simply repeating the test. 

After two nights without sleep (day 3) the resting heart rates of the NS group 
dropped to a small and insignificant extent, but the rates of the C group tended to 
rise. This rise is probably due to the diurnal change from morning to afternoon. How- 


ever, the change from day 2 to day 3 in the NS group was not significantly different 
from that of the C group. 


Table 1. Day-to-day trends in heart rate and performance 


Prastice, Day 1, Day 2, Day 3, 
Group a.m. am. a.m. pm. N 
NB 
Resting heart rate 773 70-6 66-2 64:3 12 (10 on 
Working heart rate 79-1 71-9 65-3 69-5 } day 3) 
% signals detected *95-5 79-1 37-5 16-0 y 
i) 
‘Resting heart rate TT 69-9 66-1 14-4 
Working heart rate 75-8 70-9 66-5 72-6 7 
% signals detected 94-3 86-7 86-8 84:7 


* On the practice day all subjects were tested under the slow (easier) conditions and the scores are 
therefore high. 


Working heart rate (Table 1) showed no distinct differences from resting heart rate. 
Again, simple repetition of the task resulted in lower rates (P = 0-002 in the NS 
group). A further significant drop occurred in the NS group from day 1 to day 2 
(P = 0-038); the decrease in the C group was not statistically significant. However, 
between day 2 and day 3 heart rate rose in the C group while it continued to fall in 
the NS group. The extent of the change is significantly different between the two 
groups; the Mann-Whitney test gave U = 4, P = 0-002. This result indicates that in 
the NS group the raised heart rate to be expected in the afternoon was counteracted 
by loss of sleep. Thus loss of sleep tended to lower the heart rate. 

To summarize these results: 


(1) The heart rate recorded whilst the subjects were working showed no difference 
from that recorded when the subjects were resting. 
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(2) No difference in the heart rate was evident between sleepless and control 
subjects until the third day of the sleep deprivation. On this day the heart rates of 
control subjects increased, probably owing to the fact that the test took place in the 
afternoon, but the heart rates of the sleepless subjects continued to decline. 


Relation of heart rate to performance 


The differences between -the effects of loss of sleep on the two conditions of the 
vigilance task are not relevant to this discussion and are discussed elsewhere 
(Corcoran, 1963a). Otherwise, in general from the beginning to the end of the run 
performance deteriorates and heart rate drops after loss of sleep. In order to assess 
whether the deterioration in performance was related to changes in heart rate the 
following procedures were applied. Heart rate and number of signals reported 
correctly were found for each half of the test on day 2 for each subject, and the value 
of the second half was subtracted from that of the first half. The differences for heart 
rate were then compared with the differences in performance; if both were positive 
or both were negative a plus was scored; if the direction of the change disagreed a 
minus was scored. If no relation existed between performance and heart rate during 
the task, there should on a null hypothesis be as many pluses as minuses. Ten of the 
twelve subjects showed plus values; this yields a two-tail probability equal to 0-038 on 
the binomial test. Thus the decrease in performance from the first to the second half 
of the test was related to a decrease in heart rate between halves. It cannot, however, 
be concluded from the analysis of the changes during the task that heart rate and 
level of performance were affected by a common causal factor, since performance is 
known to drop as a function of time on vigilance tasks, and heart rate is known to 
drop during rest. 

It can be seon from Table 1 that the percentage of the signals detected on each day 
decreased profoundly in the NS group. All subjects in this group deteriorated both 
from day 1 to day 2 and from day 1 to day 3 (P < 0-01 for both comparisons). In 
the C group there were no reliable changes in performance from day to day. 

Since heart rate was shown to decrease with loss of sleep, changes in heart rate and 
performance would seem to coincide in the NS group. However, although perform- 
ance was poor in the NS group on day 2, heart rate was no lower in this group than 
in the C group, where performance was unchanged from the previous day. Thus we 
cannot conclude that heart rate determined level of performance, but rather that loss 
of sleep affected both heart rate and performance; both measures perhaps reflecting 
level of arousal. 


IV. DISCUSSION 


To the extent that heart rate is a valid measure of level of arousal, the results of 
the present experiment indicate that loss of sleep was associated with.a drop in 
arousal. It must be emphasized, however, that the conditions under which sub- 
jects were tested were carefully designed to be unmotivating, and to involve no 
physical activity. Under such conditions results consistent with the predictions were 
obtained. : 

If the concept of arousal is to be used at-all meaningfully, it must refer to the state 
of the organism. It must be kept quite distinct from the physiological mechanisme 
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used in measuring it, since they can be affeoted by incidental experimental conditions, 
and thus give equivocal results. 

Holding to the hypothesis that loss of sleep lowers arousal makes it necessary to 
introduce, as Tyler e al. (1947) did, the concept of ‘effort’. ‘Effort’ and ‘arousal’ 
are quite distinct. While the latter refers to a state of the organism, the former refers 
to an activity; indeed the effort to remain awake is frequently increased because 
arousal has become decreased. It is therefore suggested that arousal falls with loss 
of sleep, but when this occurs the experimental conditions may demand compensa- 
tory effort. The effort, not the lowered level of arousal, is reflected in the indices. 


The author is indebted to Mr D. E. Broadbent and Dr R. Conrad for their advice 
and to the Royal Navy for supplying subjects, equipment and assistants. 
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PERCEPTION OF VERTICALITY IN ADULT LIFE 


By ANN D. M. DAVIES 


Medical Research Council Unit for Research on Occupational 
Aspects of Ageing, Liverpool 


AND G. W. H. LEYTHAM 
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Comalli, Wapner & Werner's (1959) developmental study on the perception of verticality has 
been repeated and extended using eight men and eight women matched for distribution of 
intelligence in each of the age decades from 20-29 to 70-79. Following Comalli eè al. subjects were 
seated in a dark room in the upright position or tilted at +80°. They were asked to adjust a 
luminescent rod set initially at +10°, +30°, until they thought it was upright. Estimates of 
verticality were found to depend on the starting position of the rod and to be related to non- 
verbal intelligence. 

The subjects, unlike those of Comalli e al., located the vertical to the side opposite to the 
body tilt throughout the 20-79 age range. 


I. INTRODUOTION 


Comalli e¢ al. (1959) describe a study which suggests that there are progressive 
changes with age in response to body tilt. They found that if young or middle-aged 
male subjects were tilted to the left, a luminescent rod in a dark room was perceived 
as being vertical when it was in fact tilted to the Tight of plumb. However, a group 
of fifteen elderly subjects were found to perceive the apparent vertical as being tilted 
to the same side as their body tilt, that is, when they were tilted to the left they 
thought that the rod was vertical when it was, in fact, tilted to the left. Although 
Comalli ef al. report that they found ‘striking differences in effect of body tilt de- 
pending on age level’, the differences they demonstrated were very small. When 


| Subjects i in the old group were tilted 30° to the left, their mean position of apparent 


| vertical was only 0-4° left. Comalli ef al. unfortunately did not investigate subjects 
between the ages of 50 and 65, but suggest by interpolation that this is the range in 
which the apparent reversal takes place. Although the authors give no information 
as to the basis of selection of subjects, there is some evidence to suppose that the 
groups may have been of different intelligence. The young and middle-aged subjects 
were from a University Evening College, whereas the old subjects were drawn from 
a community old-age club. 

The present study is an attempt to verify the developmental trend in perception of 
verticality found by the previous authors, using both men and women throughout 
the age range 20-79, matching decade groups for vocabulary level, and controlling 
the level of non-verbal intelligence. 


II. PROOEDURE 
The procedure was essentially the same as that of Comalli et al., in order that direct 
comparison might be made with their data. 


The subject was blindfolded outside the laboratory and did not see the experi- 
21-2 
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mental situation in the light. He or she was led into a darkened room and seated in 
a chair which could be placed in one of three positions, 30° left, 30° right, or in the 
upright position. The chair had a headrest and firm sides and back, so that the 
subject’s body was held in place securely. The chair was 6 ft. in front of a luminescent 
rod, pivoted at its centre. The subject’s task was to instruct the experimenter to adjust 
the rod until it appeared vertical. This task was carried out under four conditions 
of rod starting positions (SP) (30° left, 10° left, 10° right and 30° right), and the three 
conditions of body tilt (BT) mentioned above. There were thus twelve experimental 
conditions in all. 

A different random order of trial presentation was used for each subject. After the 
experiment the room lights were switched on and the subject was asked to set the 
rod to vertical under each position of tilt. This was to ascertain that the subject had 
understood the nature of the experiment. (Two subjects who had misunderstood it 
were replaced.) In every instance the subject was blindfolded after making each 
adjustment until the beginning of the next trial. 


Some comments on the procedure 


The experiment of Comalli e al. and thus, of necessity, the present experiment 
share two methodological flaws. First, there is no experimental condition in which 
the rod is upright in its starting position. Secondly, as Mulholland (1962) has pointed 
out, in experiments where the subject merely says ‘stop’ when the rod appears 
vertical, there is noexploration of the range of positions called ‘vertical’. This method 
uses the mean of a lower limen (obtained only in an ascending series) and an upper 
limen (obtained only in a descending series). This estimate of the point of subjective 
equality is not necessarily the same as that obtained by taking the mid-point of the 
range of positions called ‘vertical’ in a complete series. 

One might add that, as the subject proceeded with the next trial as soon as he 
made his judgement, a further confounding element is introduced. The judgements 
were not made in ideal conditions where the subject had had a chance to become 
physiologically adapted to the position of tilt. It is possible that the error made by 
a subject on any trial depends not only on the body tilt and starting position for that 
trial, but also on the direction of tilt on previous trials. 


I. Susyzcrs 


The choice of subjects is described in more detail than is customary: first, because 
the study of Comalli et al. used an incomplete age range, and secondly because it was 
possible in the present work to maximize the range of intelligence within each group 
whilst keeping intellectual differences befween groups as small as possible. Ninety- 
six subjects were used: eight men and eight women in each of the age decades from 
20-29 to 70-79. The subjects were drawn from a pool of about 700 subjects in the 
Medical Research Council’s Merseyside Voluntary Research Panel, each of whom had 
completed the Raven’s Progressive Matrices test (1938 version) testing non-verbal in- 
telligence, together with the Mill Hill Vocabulary Scale (Synonyms Senior B). Subjects 
were chosen primarily on the basis of their vocabulary scores, because cross-sectional 
studies indicate consistently that vocabulary does not decline with age. The 


| 
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highest and lowest vocabulary scores common to all age-groups were 40 and 24. 
Subjects were therefore chosen with scores as near as possible to 40, 34, 29 and 
24, 

Additionally, in order that non-verbal intelligence might be controlled, the Pro- 
gressive Matrices scores of subjects in each vocabulary bracket were chosen so that 
they fell steadily with age. This is also in accordance with the results of cross- 
sectional studies, which show that scores in this test decline with age. 


IV. RESULTS 


For a preliminary analysis, the errors made by a subject were represented graphic- 
ally. Angles to the right and left of plumb were designated positive and negative 
respectively. The errors made by men and women were plotted separately as a func- 
tion of age, for each of the 12 experimental conditions, e.g. BT = 0°, SP =-10°. 
Although individual scatter diagrams could be taken to suggest some slight develop- 
mental variation of error with age, some positive and some negative, the diagrams as 
a whole suggested no developmental trend. To confirm this conclusion the distribu- 
tions were examined numerically to see whether or not the gradients (i.e. the develop- 
mental trend with age) of each distribution were significantly different from a random 
variation about zero slope. The least squares method was used to calculate the value 
of the gradient for each experimental condition and the significance of the value 
found was examined using Student’s ¢ test. 


Table 1. Gradient of slope showing developmental trend (in degrees per year) 


in each experimental condition 
BT (men) BT (women) 
eco OS 

SP —30° 0° +30° —30° 0° +80° 
+80° Pure +0-082 +0027 40-094 +0068  +0132** +40-142* 

Al +0-122  +0103* +0-221* +0028 +0066 +0-057 
+10° Pue +0057 —0-003 +0217** —0029 +0088 +0144 

All +0:078* +0027 +40:212%* -0-056 +0018  +40-100 
—10° Pure —0-104* —0-031 +0081 —0-098* +0038 +0-022 

All —0-183* 40-052  +0-118 —0-101 +0056 +0097 
—30° Pure —0-046 —0-011 +40-060 —0-011 +0054  —0-061 

All —0-065 +0-082*** +0-060 40-061 40-053 +0-047 


*P<005; **P < 001; *** P < 0-001. 


During testing a few subjects had given responses which suggested that they were 
completely disorientated. Two of them, for instance (one man and one woman, both 
in their seventies) claimed that they saw the rod on the ceiling and felt that they were 
looking up atit. Since extreme errors affect disproportionately the value of a gradient 
computed by the least squares method, the gradient was calculated twice for each 
experimental condition. In the first case, the few extreme errors (those greater than 
about three standard deviations from the mean) were excluded (Pure). The second 
computation included all possible data (All). The results for both men and women 
are presented in Table 1. It will be seen that all the values of the gradients are very 
small and the greater number of them statistically insignificant. The results for men 
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show no great consistency with those for women; furthermore, no pattern or trond 
in either the direction or the size of the gradient is evident. 

Comalli et al. confirmed their result by carrying out an analysis of variance. How- 
ever, there are difficulties inherent in using this method with the data obtained from 
an experiment of this sort: the variation in the estimation of verticality is relatively 
slight in conditions where the subject sits upright; there is much greater variability 
when the subject is tilted to the left or to the right. Moreover, there are large and 
small scatters associated with the large and small values of starting position. It is 
thus doubtful whether the assumption of homogeneity of variance is satisfied by the 
data resulting from experiments of this kind. However, so that close comparison 
between the present study and that of Comalli et al. might be possible, an analysis 
of variance for men and for women was carried out (excluding a small quantity of 
extreme data as described below). 

The analysis of variance summarized in Table 2 is to be compared directly with 
table 2 of the Comalli paper. It will be seen that in the present work the interaction 
Ax BT (age by body tilt) is not significant (P > 0-05) either for men or for women. 


Table 2. Development and perception of verticality 


Men Women 
SH A 
Sums of Sums of 
Source of variation DF. squares F P squares F P 
Between subjecte 
Between ago levels (A) 5 67l  Lōö* => 0-05 490 150% > 0-05 
Between subjects within age 38 8287 58lț < 0-001 2472 407 < 0-001 
levels 
Within subjecta 
Between body tilt (BT) 2 3301 29-4} — 1095 8-26f — 
Between starting position 3 3207 37-7§ < 0-001 5901 5-118 < 001 
(SP) 
BT x 8P 8 628 7:03T < 0-001 817 8-51t < 0-001 
Ax BT 10 907 1-61f > 0-05 793 1-20} > 0-05 
AxSP 15 412 0-978 > 0-06 741 «1-288 > 0-05 
AxBTxSP 30 475 1-06f > 0-05 660 1-38+ > 0-05 
Pooled 8 x BT 76 4274 877} < 0:001 5036 4-14¢ < 0-001 
Pooled 8 x SP 114 3230 1-90t < 0-001 4390 2-41¢ < 0-001 
Pooled 8 x SP x BT 228 3406 — —~ 3651 — — 
Total 527 23798 —— — 26046 — — 


* Tested against between 8 within age-groups. 
t Tested against pooled S x SP x BT. 

} Tested against pooled S x BT. 

§ Tested against pooled S x SP. 


Additional findings 
While the main aim of the investigation was to test the conclusion of Comalli et al., 
the data which were obtained enabled us to draw some further conclusions. When the 
performance of the total male and the total female population was analysed it was 
clear that the error in estimating verticality does depend markedly on rod starting 
position and on body tilt. When the chair is tilted to the left errors made are mostly 
to the right (and vice versa). When the chair is upright an error of the same sign as the 
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rod starting position is made. This starting position effect is well known in many 
psychophysical demonstrations. In fact the present data are consistent with an error 
of about 0-1° per degree SP for women and a little less for men. 

The data were next analysed to see whether there was any relationship between 
magnitude of error and intelligence level. The total error made by each subject on 
the twelve trials was calculated (irrespective of sign). A frequency distribution of 
errors was made and three men and three women with extremely large total errors 
(130° +-) were discarded for this correlational analysis and for the analysis of variance 
described above. These six formed a tail separated from the rest of the distribution 
and it was felt that these extreme results might give spurious significances. (No 
| scores could be obtained from the two subjects who saw the rod on the ceiling.) The 
errors made by each subject in each of the three conditions of body tilt taken sepa- 
rately were also obtained. Product moment correlations were computed between these 
scores and those on the Progressive Matrices test, and between all of these scores and 
age. The results are shown in Table 3. 


Table 3. Correlation between error, age and non-verbal intelligence 


Age PM 
Progressive Matrices (PM) —0-62*** 
Total errors +012 —0-21* 
Error made at +380° +0:09 —0-19 
body tilt: 0° +0-22* —0-34*** 
> — 380° +0-06 — 0-05 


Correlation between PM and error holding age constant = —0-27** (BT = 0°). 
Correlation between age and error holding PM constant = +0-01 (BT = 0°). 


*P<0-05; ** P< 001; *** P < 0-001. 


It can be seen from this table that when the subject is in the upright position, error 
correlates positively with age (P < 0-05) and negatively with non-verbal intelligence 
(P < 0:001). However, non-verbal intelligence declines with age (P < 0-001). When 
PM score is held constant statistically the correlation between age and error no 
longer reaches significance (r = +0-01, P > 0:05). When age is held constant there 
is still a significant correlation between PM score and error (r = — 0:27, P < 0-01). 
There are no significant correlations between error and any of these variables when 
the angle of body tilt is + 30°. 





V. Discussion 


The present study fails on any analysis to substantiate the findings of Comalli et al. 
that older subjects locate the vertical to the same side as body tilt. Their conclusion 
that subjects in old age tend to revert to a more ego-centric organization of space 
cannot therefore be regarded as proven, insofar as it is based on this evidence. 

The present experiment in fact finds that for all age decades in the adult life span, 

‘ errors of opposite sign to body tilt and of the same sign as starting position are made. 
As might be expected, the error appears to be very roughly proportional to starting 
position. It was found, too, that the error obtained by averaging over all conditions 
(BT, SP and age), was not zero but a little less than +1°. One cannot exclude the 
possibility that this appeared because of some subtle asymmetry of the room 
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(Rosman, 1960); it seems much more probably associated with the fact that the 
population was predominantly right-handed (91 out of 96). 

In the upright position, the error the subject makes is smaller the greater his non- 
verbal intelligence. (This intellectual advantage disappears when the subject is 
tilted.) The error also increases very slightly with age. However, non-verbal in- 
telligence declines with age and an analysis suggests that in an experiment using a 
population of all ages, but of uniform non-verbal intelligence, no significant variation 
of error with age would be found. 


The authors would like to acknowledge the help and advice given by Dr Alastair 
Heron, Director of the Medical Research Council’s Unit for Research on Occupational 
Aspects of Ageing, and by Dr M. G. Davies, Department of Physics, University of 
Liverpool. They would also like to thank Mrs B. G. Brechling for help in obtaining 
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AN ANALYSIS OF THE PURSUIT ROTOR LEARNING 
OF CHRONIC PSYCHOTICS* 


By P. L. BROADHURST} AnD ANNE BROADHURSTt 
Institute of Psychiatry, University of London 


A sample of forty-two chronic schizophrenics were randomly assigned to one of two groups given 
three sessions of either massed or spaced practice on a pursuit rotor, and a group of sixteen 
depressives were given massed practice only. The resulta suggest that there are differences 
between the learning curves of these groups when compared with those of normals. Notable 
among these differences is the absence of reminiscence after massed practice, and the failure of 
spaced practice to give the usual distinct superiority over massed. Statistical analysis of the 
data confirms the inferiority of the psychotics in respect of level of learning, but fails to show 
any other marked differences in the nature of the learning curves. The results are discussed 
primarily in the context of Hullian learning theory. 


The experimental investigation of slowness of mental functioning among psychotics 
has had a long history (e.g. Boring, 1913), and it is of interest in the light of what 
follows that Kraepelin (1913) even attempted the measurement of reminiscence. Our 
own approach to this problem developed from work by one of us (Broadhurst, 19584, 6) 
which showed that on certain learning tasks schizophrenics, given sufficient practice, 
could achieve speeds of performance displayed by normal subjects before practice. 
To account for these findings it was postulated that schizophrenics suffer from an 
excess of reactive inhibition (Hull, 1943), because there is evidence in the literature 
(reviewed by Broadhurst, 19586) that the inferiority of schizophrenics is accentuated 
when they are given massed, as opposed to spaced, practice—the former favouring 
the development of reactive inhibition. It was therefore decided to explore this 
hypothesis by using massed and spaced practice on a pursuit rotor task. This device 
has been intensively used in this country and elsewhere (Bilodeau & Bilodeau, 
1961) to test predictions derived from Hullian learning theory, so that adequate 
norms for non-psychotic populations are consequently available. It also has the 
advantage of having already been shown to be suitable for use with psychotics 
(Huston & Shakow, 1948). 


Apparatus METHOD 


The apparatus and procedure were the same as used by Eysenck (1956b) in testing a group of 
male university students, fifty of whom were given massed practice and twenty-five spaced. The 
pursuit rotor used has been described (Eysenck, 19564) and illustrated (Eysenck, 1957, figs. 7 
and 8, facing p. 80) elsewhere. Briefly, it consists of a gramophone-like turntable, 10 in. in 
diameter, which has a metal spot qyin. in diameter embedded into ite surface, the centre of which 
is 3} in. from the centre of the turntable. The subject’s task is to maintain contact between this 
spot and the end of an articulated stylus, 10}in. long. Such contact activates timers which 
record the length of time of the contact in successive periods of 10 sec. The turntable revolved 
in a clockwise direction at a speed of 72 rev./min., and was mounted at a height of 364 in. from 
the floor on which the subject stood. The illumination at the turntable was measured at 35 foot- 
candles with an Avo no. 2 light meter. 


* This study is dedicated on publication to the memory of Donald Walton. A preliminary account of 
the findings has been presented to the British Psychological Society (Broadhurst & Broadhurst, 1959). 


+ Now at the University of Birmingham. 
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Subjects 

Two distinct diagnostic groups of male psychiatric patients were tested at Springfield Hospital, 
London, S.W. 7. There were sixty-seven schizophrenics and thirty depressives, a total of ninety- 
seven. All the patiente showed marked psychotic features, and an endeavour was made to 
secure only those for whom the differential diagnosis was not in question. To this end, four 
subjects were later deleted from the depressive group on the grounds of doubtful diagnosis. As 
will be seen from Table 1, which gives the age and length of stay in hospital of all subjects whose 
test scores were eventually included im the analyses (see ‘Results’ section below), our subjecte 
may be regarded as chronic patients, especially when it is considered that in many cases this 
was not the first stay in hospital. Thus, 31% of the schizophrenics and 38 % of the depressives 
shown in Table 1 had been hospitalized at least once before. It was not possible to ensure the 
inclusion of only those subjects who had not undergone some form of physical treatment (either 
electroconvulsive or insulin therapy), or who were not currently receiving some form of medica- 
tion-—indeed, only 14% of the schizophrenics and 13% of the depressives shown in Table I fell 
outside one or other of these categories—but one schizophrenic who had been leucotomized was 
excluded from the groups as finally composed (see below). The schizophrenic patients were allo- 
cated strictly at random to a massed or a spaced practice group. There were insufficient depressives 
available to dichotomize this group in the same way, and all were consequently given massed 
practice. The two schizophrenic groups thus formed are very comparable in respect of age, but 
the depressives are a substantially older group, as might be expected. 


Table 1. Subjects 
Age at testing Length of stay in 
(years) hospital (years) 
Practice en 7 —— 
Diag 20818 group n M 8.D. M SD. 
Sc} zophrenic Spaced 21 38-5 9-0 6-8 6-0 
Massed 21 36-9 8-5 6-1 6-6 
Depreasives Massed 16 58-5 9-5 1-2 1-5 
Total 58 


Procedure 


The instructions given the subjects were as follows: ‘First T'I show you what I want you to do, 
and then TIl tell you how I want you to do it. Which hand do you use for writing? For this you 
will use some of the same muscles as for writing, so I want you to hold this pointer in your right 
hand.’ (All subjects said they were right handed, and in cases of doubt this was checked by 
asking the patient to write his name.) ‘Now you see this thing like a gramophone and you see 
this spot moving round. Stand comfortably in front of it here, and, holding the pointer lightly 
and not pressing down hard with it, move your hand and arm round so as to keep the pointer on 
this spot as much as possible.’ (Experimenter demonstrates.) ‘Don’t press too hard on the spot— 
just keep the tip of the pointer on it lightly and as much as possible, always following it round 
and round. I want you to keep your eyes on the spot—don’t look at other things or you'll find 
it harder to keep the pointer on it. Do you understand?’ (Spaced practice group only.) ‘Now 
that’s what I want you to do, but you'll have lots of rests. I will say “Stop”, and you must stop 
immediately, put the pointer down here, and then sit down here. Then T'I say “Get ready to 
start again”—you will get up, and pick up the pointer. I'll say “Are you ready? Start!” 
and you must start immediately. Is that clear ?’ (Massed practice group only.) ‘Now that’s 
what I want you to do, and I want you to practise that for a time, starting immediately I say 
“Are you ready? Start!” Then we will have a rest before going on again. During each rest, 
atop immediately I say “Stop”, put the pointer down here, and then sit down here. Do you 
understand?’ Any phrases of these instructions were repeated as necessary, or in answer to the 
subject’s questions, and repetition was made at the end of the 10 min. break between the sessions, 

There were three seasions of practice of 5 min. each, separated by the two rest pauses of 10 min. 
duration. The massed practice group practised continuously for the 5 min.: for the spaced practice 


Analysis of the pursuit rotor learning of chronic psychotics 323 


group a rest of 30 sec. was allowed between each 12} sec. period of performance. The first 24 sec. 
of each such period were unscored, in order to allow the subject time to get the pointer on to the 
turntable at the beginning of each trial, but the number of trials was reduced to 24—as opposed 
to the equivalent 30—in order to equate this group with the massed practice group for the total 
amount of time spent in practice. The only departure from this procedure occurred at the be- 
ginning of Session I, when, following Eysenck, the spaced practice group was given three con- 
secutive 10 sec. trials without a break, i.e. 30 sec. practice. The last of these three trials counted 
as the first of the session, so that an additional 20 sec. of practice was given in this session. The 
purpose of this arrangement was to secure an adequate block of practice for comparing the three 
psychotic groups with respect to their initial ability on the test, and, in particular, to check that 
the random assignment of the schizophrenic subjects to the massed and spaced groups had not 
inadvertently resulted in any difference between them in this respect. Anticipating the results 
a little allows us to note that an analysis of variance of the total time on target in the first 30 sec. 
for three psychotic groups yielded an insignificant F ratio between, groups, confirming the absence 
of any differences in initial ability. 

The attempt to administer the test had to be abandoned in the case of twenty-six patients 
(five depressives and twenty-one schizophrenics) usually because of failure to co-operate. The 
co-operation secured from the rest of these psychotic subjects was in general good, but it was 
found that the instructions given at the beginning of the test were not always sufficient, and that, 
in order to ensure continued performance, it was necessary to repeat appropriate parte of the 
instructions in an encouraging manner, especially during the first session of practice. 

No particular activity was specified for the rest intervals, there being evidence that variations 

‘in pre-practice activities have little effect on pursuit-rotor learning (Ammons, 19651). The 
experimenter engaged in casual conversation during the longer (10 min.) rest intervals: of the 
shorter (30 sec.) rests allowed the spaced practice group, much of the time—an average of 15 sec. 
—was occupied in sitting down and getting up again. 


RESULTS 


As is sometimes the case, even with normal subjects practising the pursuit rotor 
(e.g. Irion, 1949) there were some subjects who, while co-operative, and despite the 
repetition of the instructions, still did extremely poorly throughout the whole test, 
and showed no evidence of learning. It therefore became necessary to adopt the 
procedure usual in such cases, and to apply some minimal criterion for inclusion of 
a subject’s score in the final group. The criterion arbitrarily chosen was that the 
subject must show at least one 10 sec. period in which he maintained contact with the 
spot for 15 % of the time (1:5 sec.), after deducting his performance during the very 
first period. Application of this criterion excluded a further eight of those tested, 
leaving us with the final total of fifty-eight, divided as shown in Table 1. Of these, 
twenty-seven (sixteen schizophrenics and eleven depressives) had received encourage- 
ment as described above. 

The results for the three groups are shown in Fig. 1. For the purpose of comparison 
the results for the normal groups tested by Eysenck (1956a, b) in exactly similar 
fashion are included in the figure. 

Striking differences between the curves for normal and psychotic groups are seen, 
but before proceeding to consider them, it is important to enquire into the extent to 
which the former can be used as controls for the latter. One doubtful feature is the 
age difference, since it was not possible to match our psychotic groups for age with 
Eysenck’s student subjects, few of whom were over 25 (Eysenck, 1956a). As Table 1 
shows, our subjects were much older. Lacking definitive data on the effect of age on 
pursuit rotor learning, though Huston & Shakow (1948) do report the absence of 
correlation among schizophrenics, we can only investigate the effect of age within 
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our groups, a procedure which is admittedly not completely satisfactory. However, 
the correlations between age and the total time on target in each of the three sessions 
for each of the three psychotic groups—nine altogether—show only one to be signifi- 
cant at the 5 % level, and that in the direction suggestive of a better performance with 
increasing age. As far as they go, therefore, these results discount age as a major 
determinant of the differences observed. Eysenck (1956a) reaches a similar con- 
clusion regarding age differences within his student group given massed practice, 
though it should be noted that Griew & Lynn (1960; Lynn, 1962) suggest that reactive 
inhibition increases with age. The other consideration affecting our use of Eysenck’s 
data for control purposes is intelligence level. Measures of 1.9. were not available for 
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Fig. 1. The figures show the work curves—plotted from the mean scores for successive 10 sec. 
periods—for the three psychotic groups (the three bottom curves at the start of Session I). 
The curves for the normal groups from Eysenck’s studies (the top two curves at the start of 
Session IL) which serve as controls are included for comparison. 


all psychotic patients, but if those that were are representative the mean would be 
lower than the 120 which Eysenck estimates as the mean for his group. However, it 
seems likely that intelligence is a relatively unimportant factor in pursuit-rotor 
learning (Huston & Shakow, 1948), and that the exclusion of many subjects incapable 
of learning the task for one reason or another would further diminish its importance. 
Nevertheless, as with age, we are not able definitely to exclude any possible influence, 
and while these deficiencies seem to us unimportant, they should be borne in mind. 

Inspection of Fig. 1 shows several noteworthy features. The first is the generally 
lower level of the performance of the psychotic groups. This is doubtless an example of 
the psychomotor slowness frequently associated with the performance of psychotics. 
The second striking feature is the apparent absence of reminiscence among the massed 
practice groups of psychotics, which is in strong contrast with the findings for the 
normal group. For them reminiscence, which is measured (Eysenck, 1956a, b) as the 
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increase in performance of the first post-rest 10 sec. period over the average of that 
on the last three pre-rest periods, is highly significant in both cases, that is, after 
both rest periods. The comparable psychotic scores for massed practice show no such 
trend in any of the four cases calculated in this way and presented at the left of 
Table 2. Thus, in two cases there is a rise in the mean score, but in the other two 
a fall. Moreover, none of these differences is significant when evaluated by means of 
Sandler’s (1955) A test for correlated differences. However, both the psychotic 
groups under massed practice show the same ‘warm-up’ or extinction increment 
effect in the first minute of resumed practice after the rest period, as do the normals 
(see Fig. 1). This rise in the curve Eysenck (19566) interprets as due to the extinction 
of conditioned inhibition, arising from the absence at first of the normal build-up of 
reactive inhibition during the resumption of practice. Conditioned inhibition, 
developed as a result of the reinforcement provided by the involuntary rest pauses 
occurring when the negative drive (reactive inhibition) surpasses the positive drive 
or motivation for the task, ceases to be reinforced in this way and consequently 
dissipates, as a normal extinction effect. Rid of this negative component, the scores 
show an increase until, with the passage of time, reactive inhibition is built up again, 
causing the decrement seen. Eysenck & Maxwell (1961) give a succinct statement of 
the theory as it relates to pursuit rotor learning, and Jensen (1961) and Adams (1961) 
critical analyses of it; but see also Feldman (1963). 


Table 2. Significance of differences pre- and post-rest: practice-growps 
(Unite are percentage of time on target.) 





Massed 
oe oe eee 
Depressives Schizophrenics Spaced schizophrenica 
SSS poe eS 
Session. M 8.D. M 8.D. M 8.D. 
I-11 Pre-reat 8-3 8-8 6-3 71 17-0 11-3 
Post-rest 7-9 78 8-2 74 13-5 9-6 
—— — 
Significance N.S. N.S. P < 0:02 
I-II Pre-rest 11-2 10:8 14-2 8-8 26-0 16-9 
Post-rest 12:6 8-7 13-6 6-8 20-4 15:5 
nye — A ` ME a 
Significance N.8. N.S. N.8. 


Turning to the spaced practice groups, we find that the generally beneficial effect 
of spacing practice is less among psychotics than among normals. The normals given 
spaced practice reach levels between two and three times as high as those given 
massed, whereas with schizophrenics the spaced performance is rarely even twice as 
good as the massed. No reminiscence effect is found in either spaced group, and this 
absence in the normals is interpreted as due to the interpolation of the 30 sec. rest 
periods during the practice sessions. These allow the dissipation of reactive inhibition 
as soon as it forms instead of allowing it to accumulate, and dissipate during the 10 min. 
rest interval between the sessions. But among the schizophrenics, this rest period 
has apparently depressed performance upon resumption of practice, and this dif- 
ference between pre- and post-rest performance, evaluated as before, may be seen 
(at the right of Table 2), to have reached a significant level in respect of the first 10 min. 
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rest period. A third feature of the schizophrenics’ spaced practice curve is the 
apparent warm-up effect it shows, which is not normally seen in spaced practice 
ourves (cf. the normals at the top of Fig. 1). The effect is marked at the beginning of 
Session II, though the resemblance to the curve for the normals under massed 
practice at this point is almost certainly fortuitous. 


Table 3. Summary of results of analysis of variance of the 
transformed scores: massed practice 


Source D.F. M8. F Significance 
Between groups (G) 2 109-08 16:8 * 
Between sessions (8) 2 440-83 67:8 eee 
GxS 4 6-50 54-2 ae 
Within groups (Individuals)t 249 4:90 40:8 dad 
Residual including within 7482 0-12 — _ 

sessions 
, {Periods (P) 87 1-04 9-45 ae 
um fa xP 174 0-08 0-08 N.S. 
Residual 7221 0-11 — pore 
Total 7739 — — — 


sat Including individuals x sessions interaction. N.8. = not significant; * = significant at the 5 % level. 
= significant at the 1% level. *** = significant at the 0-1 % level. 


In order to assess the nature of the overall trends shown in Fig. 1 somewhat more 
rigorously, further analyses were performed. In the first, the three groups given 
massed practice, that is, normals, depressives and schizophrenics, were compared by 
means of the analysis of variance. A previous analysis of the normals only under 
massed practice, reported in detail elsewhere (Eysenck, 19566), has shown the need 
for transforming the data to achieve homogeneity of variance, and the same square 
root transformation was therefore applied to the psychotic data. The analysis 
referred to had, in brief, shown: (1) that the normals’ mean score varied significantly 
between sessions and between 10 sec. periods within sessions, (2) that the differences 
could be expressed in terms of (a) an average level for the whole session, (b) a linear 
component of change (slope of the curve), and (c) a curvature component; and that 
(3) whereas the average level and slope components varied significantly for the three 
sessions, the curvature component did not. The results of the present analysis are 
summarized in Table 3, which shows that, in addition to the expected significant 
between sessions main effect, due to practice, there are significant differences between. 
the three groups in their average levels, thus confirming the graphical impression 
from Fig. 1. There is, however, a significant group x session interaction also which was 
consequently used to test the significance of the main effects mentioned. The large 
variance attributable to individual differences is of no especial interest here. Further 
partitioning of residual variance in the inset of the table shows that while there is a 
significant effect due to periods, there is no significant interaction between group and 
period, from which it may be deduced that the groups do not differ significantly in 
respect of the slope and curvature components identified earlier. 

In the second analysis of variance of the present data, the two schizophrenic 
groups, massed versus spaced, were compared. The normal spaced group was not 
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included in these comparisons since it so clearly falls outside the range of all other 
groups, as may be seen from Fig. 1. To facilitate this analysis it was necessary to 
equate the two groups in respect of the number of observations (10 sec. periods) in 
each session, and this was done by discarding the last six of the thirty observations 
for the massed group, leaving twenty-four in each. It is not anticipated that this 
procedure, necessary for achieving orthogonality in this analysis, had any important 
effect upon the outcome. The results are summarized in Table 4, which shows that 
there are significant differences between the groups’ average levels per session, includ- 
ing a groups x sessions interaction. As may be seen from Fig. 1, the group given spaced 
practice is distinctly better. There is also a highly significant interaction between 
group, session and period, indicative of differences between slope and curvature. 
Examination of this interaction shows that these differences are confined to Session I, 
in which, at first, there is little difference between the groups. During the latter part 
of the session the spaced practice group improves more rapidly than the massed 
group and finishes with a distinctly higher score. But no further changes occur in the 
subsequent sessions IT and IL, which do not differ significantly between themselves. 
Thus, the superiority of level of the spaced group is maintained as is the absence of 
further differences in the other components, slope and curvature. 


Table 4. Summary of results of analysts of variance of the 
transformed scores: apaced practtce 


Source D.F. M8. F Signifloance 
A. All sessions combined 
Between groups (G) 1 TT-40 10-6 + 
Between periods (P) 23 1-17 2-2 id 
QxP 23 0-32 0-6 N.S. 
Within groups (Individuals) 960 0-53 — as 


Subtotal 1007 — ~ — 


B. Distinguishing sessions 


Between sessions (8) 2 162-36 491-5 babii 
Qx 2 0-60 3-3 * 
Pxs 46 0-44 2-4 ** 

GxPx8 46 0-18 2:0 whem 
Residualt 1960 0-09 — — 
Subtotal 2016 — — m 

Total 3023 — — Sa 


+ Including individuals x periods interaction. f including other interactions with individuals. 
N.S. = not significant. * = significant at the 5% level. ** = significant at the 1% level. 
**#* Significant at the 0-1 % level. 


Discussion 


The most important single finding emerging from this experiment is the absence 
of any significant reminiscence effect among psychotic groups given massed practice. 
This has been confirmed by others using schizophrenic subjects on the same task, 
administered and scored in comparable fashion (Claridge, 1960; Ley (in Eysenck, 
1961); Rachman, 1963). It may be taken as established, therefore, that this absence 
of reminiscence is a real phenomenon and deserving of explanation, at least so far as 
schizophrenics are concerned. Within the reference terms of the inhibition concepts 
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we have been dealing with, the most obvious explanation is that reactive inhibition 
failed to decay during the rest interval and so psychotics resumed practice at the 
previous level of performance. This explanation illustrates the crudity of our general 
initial hypothesis of a greater amount of reactive inhibition among schizophrenics. 
At least three factors governing reactive inhibition can ideally be distinguished. 
Schizophrenics may differ from normals in respect of the rate of growth of reactive 
inhibition, in the level ultimately reached, and in the rate of its spontaneous decay. 
The absence of reminiscence suggests that the greatest effect is related to the last of 
these three factors—a decreased rate of decay. This explanation can then be applied 
to the results obtained from the schizophrenics working under spaced practice, which 
resemble those for massed practice so much because the practice was insufficiently 
spaced for the reactive inhibition to dissipate during the rest periods allowed in the 
testing procedure. Consequently the development of conditioned inhibition in the 
manner described before was enhanced. This conditioned inhibition accounts for the 
depression in performance, and its extinction on resumption of spaced practice after 
each long rest interval, giving the warm-up or extinction increment effect observed 
in this group’s results at the start of Sessions IT and MI. 

In his work with psychotics, Venables has also employed the hypothesis that schizo- 
phrenics are subject to exaggerated reactive inhibition (Venables & Tizard, 1956), 
and has also identified its rate of dissipation as the important factor (Venables, 1959). 
He showed that the performance of chronic schizophrenics on a continuous reaction- 
time task fell off significantly faster than that of depressives. When faster responding 
was required, both depressives and normals showed the same rate of fall off as the 
chronic schizophrenics. Venables suggests that the inability of schizophrenics to dissi- 
pate reactive inhibition as fast as others put them at a selective disadvantage in the 
task where a slower rate of response was required. 

The hypothesis encounters at least two difficulties in the present experiment, 
however. The first is the presence of the warm-up effect in the massed practice of 
psychotics in both Sessions II and II. If we postulate that reactive inhibition has 
not dissipated during the rest periods, how then can we use its absence to account for 
the extinction increment effect during the first few trials of the resumed practice? 
Possibly the crucial difference lies in the amount of reactive inhibition decayed: it 
may not be sufficient among schizophrenics to allow reminiscence to appear, but still 
sufficient to permit the extinction of conditioned inhibition. The somewhat shorter 
extinction increment discernible in the psychotics’ massed practice curves (Fig. 1) is 
in keeping with this possibility. The second difficulty is the fall off, significant in the 
first case (Table 2), in the spaced practice of the schizophrenics during the 10 min. 
rest intervals—almost a ‘negative reminiscence effect’. Perhaps the effect of some 
undissipated reactive inhibition is still persisting here also. Thus the explanation for 
our findings in terms of differential decay of reactive inhibition is not altogether 
satisfactory. ; 

There are, however, equally serious objections to other possible explanatory hypo- 
theses which, broadly speaking, are two in number. The first concerns differences 
in motivation, and the second in attention or set. Some aspects of the first can be 
thought of in terms of an additional variable—drive or ‘D’ in the Hullian equation. 
If we postulate merely a lower motivation among the psychotics than among the 
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normals, this would permit the latter a higher build up of reactive inhibition (negative 
drive), before it counteracts the positive drive sufficiently to enforce an involuntary 
rest pause. Thus schizophrenics’ performance levels might be lower, as was found, 
not only because the lower drive level would have the usual effect of failing to energize 
the habit strength developed to the same extent as among normals, but also because 
the more frequent involuntary rest pauses would further depress performance. But 
when the 10 min. rest pause came, reactive inhibition would dissipate, allowing the 
normals’ reminiscence effect to be revealed, whereas the onset of the rest pause would 
find the psychotic with little or no reactive inhibition undissipated, and hence no 
reminiscence effect to be revealed by it. The extinction increment might still be 
present in their massed practice, however, because some conditioned inhibition would 
have developed in the normal way. This explanation, therefore, has the merit of 
avoiding the difficulty associated with the extinction increment in performance found 
at the beginning of Sessions IT and ITI which the previous hypothesis discussed left 
unresolved. Turning to spaced practice, the differential motivation might reveal itself 
more fully than with massed practice, as neither normals nor schizophrenics could 
accumulate sufficient reactive inhibition to allow involuntary rest pauses to occur, 
and consequently the action of the higher drive would be the direct one of increasing 
the habit strength. That is, the action of motivation would be uncomplicated by 
reactive inhibition. Support for this view may be derived from Eysenck & Maxwell’s 
identification (1961) of reminiscence as a measure of drive: the absence of reminiscence 
among schizophrenics would imply lowered motivation. Butinvoking drive differences 
does not account for either the ‘negative reminiscence effect’, nor the extinction 
increment observed with the spaced practice, so that here again the explanation fails 
to encompass the findings. While our data do not permit us to assess the relative 
merits of explanations based on the concepts of Hullian reactive inhibition and of 
drive, the theoretical formulations have the merit of allowing testable deductions to 
be made from them. 

The third hypothesis considered concerns postulated differences in learning due to 
the nature of the patient’s illness: these relate to differences in perception and in 
attention or set. Walton (personal communication) suggested that the perceptual 
organization of schizophrenics might be so disturbed as to fail to provide a sufficiently 
unchanging stimulus situation for reactive inhibition to develop, hence the absence 
of reminiscence. Alternatively, attention may be disturbed: patients may be pre- 
occupied by their illness, be distracted by internal voices, ete., and be generally 
unable to concentrate. These might result in a failure to resume the task as quickly 
as normals do, so that the normal loss of set is exaggerated and the time taken 
for the true warm-up effect to occur is longer than the first few seconds of resumed 
practice to which it is normally confined (Eysenck, 19566). This postulated loss 
of set would be particularly important in the case of spaced practice where the 
subject was continually having to stop and start again. The pursuit rotor may not 
be the best task for investigating this hypothesis and the present data do not provide 
any clear leads. The work of Rodnick & Shakow (1940) on reaction times supports 
this view, but without, however, excluding the other possibilities discussed. We have 
given these hypotheses less attention than they perhaps deserve, as they are not yet 
formulated in terms related in any rigorous way to learning theory concepts like 
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inhibition and drive strength. It may well be that all the possibilities we have 
canvassed as relevant to the differences found between normals and psychotica— 
that is, differential decay of reactive inhibition, motivational differences, and dif- 
ferences in perception and set—may be operative. 


We are indebted to Prof. H. J. Eysenck for his generous assistance, especially in 
making the apparatus and the data for normal subjects available to us. The co- 
operation of the Medical Superintendent of Springfield Hospital, Dr H.C. Beccle, 
and the medical and nursing staff is gratefully acknowledged. Some of the analyses 
reported were performed by Dr P. Slater, to whom we are doubly indebted for his 
permission to quote them. 
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A STUDY OF 200 SCHOOL CHILDREN BY MEANS 
OF THE TEST OF FAMILY ATTITUDES 


By LYDIA JACKSON 
370 Russell Court, Woburn Place, London, W.C. 1 


The original study which served as & basis for ‘a test of family attitudes’ was limited to 110 
children between the ages of 6 and 12: 40 normal, 40 neurotic and 30 delinquent. In the present 
study an attempt is made to give the ‘test’ a broader basis and to establish norms by testing 
200 children from ordinary schools (100 boys and 100 girls between the ages of 8 and 12), who 
were not known to be disturbed. The responses were analysed in somewhat greater detail 
than in the previous study. The resulta showed no discrepancy with the original study and may 
be considered as confirming it. Tables are offered for use in comparing the responses of children 
who may be emotionally disturbed and whose family relationships need to be investigated but 
can be approached only indirectly. Four complete sets of stories, two by normal and two by 
disturbed children, are attached as illustrations. 


INTRODUCTION 


This study was undertaken with a view to giving a broader basis to the original 
piece of work which showed some significant differences in the responses made by 
normal and by disturbed children to a series of specially designed pictures. It was 
hoped to establish norms with which the responses of the disturbed children could be 
compared. 

Two hundred children between the ages of 8 and 12 were tested by the author and 
a colleague, an educational psychologist, with the help of several students of 
psychology. The children came from primary and secondary schools and were 
taken for testing at random. There were 50 boys and 50 girls between the ages of 8 
and 10, and 50 boys and 50 girls between the ages of 10 and 12. No intelligence tests 
were given by the investigators, and it was assumed that the great majority of the 
children were in the average range, as the headmasters were always asked to supply 
‘normal children’ or ‘children without problems’. 

The expectation, borne out by the previous study (Jackson, 1950), was that the 
normal subjects would give a preponderant number of ‘positive’ responses of a 
realistic type, which could be interpreted as reflecting satisfactory relationships 
between the child tested and his family and friends; that sado-masochistic responses 
would be few, and that accidents, crime, death and gruesome fantasy would come into 
the stories only occasionally. With a view to classifying the subjects’ responses, the 
stories produced were broken up into a number of items. Thus, picture 0 stories were 
broken up into 17 items, picture 1 into 25, picture 2 and 2A into 24, picture 3 into 18, 
picture 4 into 16, picture 5 into 17 and picture 6 into 17. These items were designed 
to cover the contents of the children’s compositions as fully as possible, while at the 
same time allowing for them to be treated statistically. Subsequently, each of the 
1400 stories was analysed in order to see how the content of each one corresponded 
with the items obtained from the material of all the stories about the same picture. 
The analysis was made by the writer, with the help of a colleague who had also 
assisted in giving the Test, and analysed 25 sets of stories taken at random. It goes 
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without saying that the assessment of some items, such as ‘punishment severe’ or 
‘naughtiness minor’, were bound to involve subjective judgement, and some dis- 
agreement between the two judges did arise in a few cases on such items. But on the 
great majority of items there was agreement between the two. The results of the 
analysis are shown in Tables 1-7. 

It is evident from these tables that the majority of the children tested saw the adults 
and children in these pictures as belonging to a family unit and that they saw family 
relationships in a realistic, matter-of-fact way. This can be seen in their judgement 
that, although the child in the story is described as ‘good’ or ‘nice’, he cannot be 
good all the time, so that occasional ‘naughtiness’ or ‘badness’ is accepted as a fact 
of life and is usually regarded as deserving some punishment. A very common 
description of the parent—child relationship is that parents like the child when he is 
‘good’ and cease to like him when he is naughty, while the child’s positive feeling for 
parents is suspended during and immediately after punishment. More than half the 
children tested had little hesitation in recognizing jealousy, envy and feelings of 
insecurity in the older child confronted with a new baby, and expressed the belief 
that parents preferred the baby to the older child. The remainder, however, believed 
that the parents liked both children equally. Punishment for ‘naughtiness’ was 
usually moderate, such as ‘smacking’ or ‘sending to bed’, very rarely ‘thrashing’ or 
depriving of meals for the whole day. 

When dealing with pictures 3, 4 and 5, where ‘naughtiness’ and violence are 
deliberately suggested, most of the children tested were able to take this in their 
stride, without undue anxiety or eagerness. Half of them said that the child in 
picture 3 was alone because he had been ‘naughty’, but well over half gave the story 
a satisfactory ending, such as forgiveness (by the parents), reconciliation with them, 
or the reformation of the child. 

In picture 4 the majority saw the situation as one of threat or danger, yet again 
more than half concluded the story with a ‘happy’ ending. In picture 5 more than 
half saw the situation as pionic or play and the child as being helpful or innocuously 
occupied, and a considerable majority said that the mother (who is not in the 
picture) was available to the child. In picture 6 half the subjeots said that the 
parents were discussing the child, but the majority did not think the child had been 
‘naughty’, and about two-thirds gave the story a positive ending. 

An interesting feature of the tables is that the variations in the number of 
identical responses to the same item by different age-groups and different sexes are 
very small; in many cases the numbers are practically identical. 

A detailed analysis of story content follows. 


ANALYSIS OF STORY MATHRIAL 


Picture 0. A large female figure bending over a cradle (designed to suggest maternal 
protection and the child’s dependence on the mother). 


The stories about this picture rarely have a plot or are really imaginative. 

If there is a plot, it is frequently taken from the fairy tale about a mother who badly wanted 
a baby and whose wish came true either in the normal way, or through finding a baby on her 
door-step. 


(19) 


(25) 


The test of family attitudes 


Table 1. Analysis of responses. Picture 0 


Responses 


Mother to the baby (or near relative; grand- 
mother, aunt) 

Not mother (baby sitter or other stranger) 

Baby ‘nice’ or ‘good’ 

Baby naughty or ‘bad’ 

Baby always nice 

Baby always naughty 

Baby in-between (sometimes naughty) 

Mother’s reactions: comforting, helpful 

Mother’s reactions: punishing or ini 

Mother's punishment light (‘tells off’, pute 
to bed) 

Mother’s punishment severe (amacks hard, 
deprives of food) 

Mother likes the baby a lot 

Mother does not like it very much 

Father benevolent 

Does not like the baby 

Father’s feelings towards baby not 
mentioned 

No father 


Boys 
8-10 


2 


Girls 
8-10 
45 


6 


Boys 
10-12 


36 


31 


16 


Table 2. Analysts of responses. Picture 1 


Responses 

Child ‘good’ or nice 

Child naughty or ‘bad’ 

Child good always 

Child naughty always 

Child in-between (sometimes naughty) 

Child’s ‘naughtiness’ serious (destroys wil- 
fully, steals, fightas parents) 

Child’s ‘naughtiness’ ‘normal’ (disobeys, 
plays tricks, breaks things by accident) 

Parents punish severely (thrash, deprive of 
food for more than one meal, or of treats 
for long periods) 

Parents punish lightly (smack, send to bed, 
‘tell off’) 

Parents like the child very much 

Parents like the child not very much 

Parente like the child always 

Parents like the child not always 

Child likes the parents very much 

Child likes the parents not very much 

Child likes the parents always 

Ohild likes the parents not always 

Man outside is a relative or friend 

Man outside is benevolent 

Man outside is a stranger 

Man outside is hostile or dangerous 

Man outside likes the child 

Man outside does not like the child 

The child likes the man 

The child does not like the man 


Boys 
8-10 


Girls 
8-10 
25 
14 
9 

3 
35 
0 


36 


2 


36 


Boys 
10-12 


29 
9 


Girls 
10-12 


44 


Girls 
10-12 
23 
16 
1 
2 
41 
1 


47 


3 


37 
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The baby’s father is rarely mentioned spontaneously. When question (ix) (‘Tell me something’ 
about the baby’s father’) is put, it is usual for the child-subject to describe his father’s appear- 
ance or to mention his occupation, or both. The father’s feelings towards the baby are rarely 
mentioned spontaneously, but occasionally the subject says that the father ‘made the cot for the 
baby’, or ‘plays with the baby’. 

With a very few exceptions the mother is said to want the baby and to be very fond of it. 

The baby’s naughtiness is very often equated with ‘normal’ features of a baby’s behaviour, 
such as ‘crying’ (most often); ‘kicking off clothes and bed covers’, ‘throwing things out of the 
cot’, ‘tearing things up’. Sometimes it is made explicit that orying is ‘naughty’ because it keeps 
the parents awake. 

Occasionally the subject seems to forget that the baby is very young and ascribes to it ‘naughty’ 

activities more appropriate to an older child, such as ‘looks in drawers and pulls things out’, 
‘plays up, wanders round the house and tips up cushions and things like that’, or even ‘climbs 
trees’. This points to identifying the baby with himself, or with a ‘naughty’ younger sibling who 
is no longer a baby. 
3 Mother’s reactions to baby’s ‘naughtiness’: in the great majority of cages the mother is said to 
‘smack’—‘not very hard’ is sometimes added. Less frequently the mother ‘tells off’. Very 
occasionally the subject remarks that the baby is ‘too young to be smacked’, but apparently not 
too young to understand ‘telling off’. Occasionally mother merely restrains: ‘puts him back 
into the cot’, and in a few stories she reacts positively, by ‘picking the baby up’, ‘cuddling him’ 
or ‘giving him milk to drink’ or a ‘dummy’. 

In a few cases the story ts extended to include the baby growing up, perhaps even marrying 
and helping the parents. 


Picture 1. A man and woman sitting on chairs side by side, turning their backs 
on a child who is sitting on the floor. Outside a closed door a male figure is 
standing (designed to suggest the child’s exclusion from intimacy between the 
parents with the consequent threat to its security) 


A simple plot occurs more frequently in stories about this picture than in stories about 
picture 0. 

The couple sitting on chairs are almost invariably described as ‘watching television’. Very 
occasionally they are said to be ‘waiting in a dooctor’s surgery’. 

The child on the floor. Usually described as ‘playing with his toys’. Very occasionally is seen 
as having a damaged (broken) leg. Sometimes described as ‘the baby’ (probably a carry-over 
from the previous picture). When age is given it is usually under 8. Nearly always his behaviour 
is described as ‘half-and-half’, ‘sometimes naughty, sometimes good’. 

Identification. There is no consistency in relation to sex. A boy may see the child as a girl or 
a boy. The same is true of girls. There may be a link with their having sibs of one or the other 
sex, but this has not been explored; and it is doubtful that it would prove significant. 

Naughtiness. Examples given: breaks windows (on purpose); ‘messes about’; uses milk bottles 
as targets for catapults; teases the dog; plays tricks on the family; gets into a temper and tears 
things up; gets muddy playing games; makes marks on the wall (inside the house) with dirty 
hands; sulks; jumps on furniture; looks through drawers in mother’s bedroom; pulls up 
flowers in the garden; splashes water in the kitchen; throws pillows at elder brother; climbs over 
chairs; argues with mother ; throws stones at other boys; fights; plays on beds; shoots water with 
water pistol; slams the door or leaves it open; switches television off and on; slides down banistera; 
takes biscuits or jam without permission; pulls pillows out of pillow cases; is rude to mother 
and father. 

Attitude to parents. Is usually said to like or ‘love’ the parents, but not when they punish him 
or ‘tell him off’. In a few cases he is said to love his parents always. Very occasionally the child 
is said to prefer one parent (usually the mother). 

Attitude to ‘uncle’ or ‘elder brother’ (the man outside, see below). 

Usually ‘cupboard love’. The child is said to love the uncle ‘because he brings him presents’ 
or ‘because he gets him out of trouble’, or ‘takes him out to the park and gives him rides in the 
car’. 
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Table 3. Analysis of responses. Picture 2 or 2A 
Boys Girls Boys Girls 


Item no. Responses 8-10 8-10 10-12 10-12 Total 
(1) Older child ‘good’ or nice 24 29 23 30 106 
(2) Older child naughty or ‘bad’ ll 6 12 9 38 
(3) Older child always good 6. 14 9 9 38 
(4) Older child always naughty 2 1 3 1 7 
{5) Older child in-between (sometimes naughty) 35 27 30 31 128 
(8) Older child’s naughtiness serious (injuring 2 l 2 4 9 

baby, destroying ete.) 
(7) Older child’s naughtiness minor 38 26 31 27 122 
(8) Older child likes the baby ll 19 16 15 61 
(9) Older child does not like the baby 8 ll 12 9 40 
(10) Older child’s thoughts about the baby hostile 4 9 il 8 32 
(11) Older child’s thoughts reflecting insecurity at 10 12 21 24 67 


loss of attention 


(12) Older child’s thoughts, wish to be the baby 1 5 3 1 10 

(18) > Older child’s thoughts, jealousy expressed as 9 12 16 17 54 
such 

(14) Older child’s other thoughts or reactions 24 20 ll 18 13 
positive (playing with baby, helping mother) 

(15) Older child’s reactions negative (trying to 3 2 8 8 21 
harm baby or parents, damage home, ete.) 

(16) Older child running away 8 5 2 7 17 

(17) Parente’ reactions; positive (reassurance, 8 8 ll 18 38 
help) 

(18) Parents’ reactions; negative (punishing, 33 18 30 16 97 
sending away) 

(19) Baby same sex as older child 22 19 30 16 86 

(20) Baby opposite sex to older child 22 30 15 31 98 

(21) Parente love the older child more than the 1 7 1 2 ll 
baby 

(22) Parents love the baby more than the older 27 29 26 24 106 
child 

(23) Parents love them both the same, or child 23 18 28 -26 95 
aware that present marked attention to 
baby is necessary 

(24) All ends well 9 17 28 18 69 


If the man is seen as ‘burglar’, the child sometimes warns the parents and gets rewarded. 
If an ‘elder brother’, joint activities are sometimes mentioned. The theme of a hide-and-seek 
game occurred more than once. 


The parents 


Most frequently like the child ‘when he is good’. In a few cases it is made explicit that the 
father is stricter than the mother. The majority of the children state that the parents ‘do not like 
the child when he’s naughty’. Very occasionally the parents are said to ‘love the child always, 
whether she’s naughty or good—because she’s their daughter’ (example from an only child). 


Punishments 

The following examples are given: ‘smack him’; ‘tell him off’; ‘send or put him to bed’; scold 
him; ‘send him to bed without any tea’; ‘forbid him to watch television for a week’; ‘do not let 
him go out to play’; ‘give him a good hard smack’ (rare): ‘a little smack’; ‘belt him’ (only one 
example). 


The man outside 


Nearly always seen as ‘uncle’ coming to visit; as a rule, benevolent, bringing presents; some- 
times neutral (neighbour coming for a cup of tea, a father’s friend); sometimes a postman or 
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‘the rent man’; rarely dangerous or malevolent, e.g. a burglar or kidnapper. On a few occasions 
seen as ‘the doctor’. More than once said to strike the child with the door and hurt him, so that 
he had to be taken to hospital. 


Table 4. Analysts of responses. Picture 3 
Boys Girls Boys Girls 


Item no. Responses 8-10 8-10 1012 10-12 Total 
(1) Child alone because it has been naughty 23 21 32 31 107 
(2) Child alone because it is bereaved, or 6 9 5 7 27 

parents ill 
(3) Child alone because it is left alone in the 9 12 7 9 37 
house by parents 
(4) Child alone because it chose to be alone 17 ll 8 3 39 
(5) If naughty, is repentant 8 7 11 15 41 
(6) If naughty, wishes to do it again 4 1 3 4 12 
(7) If naughty, plans to escape 7 12 8 2 29 
(8) If naughty, is longing for parents 6 7 7 8 28 
(8) If naughty, is day dreaming 25 16 19 13 73 
(10) Parents gone out 12 15 12 7 46 
(11) Parents are in the house (next room, 30 21 31 22 104 
downstairs) 
(12) Door of the room locked 18 15 20 12 65 
(18) Door of the room just shut 25 33 23 26 107 
(14) Child left alone a long time (a day, many 9 ll 15 8 43 
hours) 
(15) Child left alone a relatively short time 38 34 30 33 135 
(16) End of the story positive (reconciliation, for- 31 27 37 34. 129 


giveness, reformation of the child, restitu- 
tion, recovery) 


(17) End of the story negative (further deprivation, 65 2 3 4 14 
punishment, rejection) 
(18) End of the story inconclusive 13 21 6 ll 51 


Table 5. Analysts of responses. Picture 4 
Boys Girls Boys Girls 


Item no. Responses 8-10 8-10 10-12 10-12 Total 
(1) The situation seen as play (or anything 19 22 20 21 82 
non-threatening) 
(2) The situation seen as threatening 21 28 30 28 107 
(3) Male figure seen as father of the child 48 43 40 40 166 
(4) Male figure seen as stranger 9 9 9 10 37 
(5) Male figure seen as benevolent 20 19 17 20 76 
(6) Male figure seen as threatening or dangerous 27 29 25 24 106 
(7) Female figure seen as mother of the child 46 40 42 45 173 
(8) Female figure seen as sister or other relative 2 5 2 4 13 
(9) Fomale figure seen as stranger 2 4 3 1 10 
(10) Female figure seen as protecting the child 18 13 29 20 80 
(11) Female figure seen as offering it as victim for 7 9 4 5 25 
punishment 
(12) Adult figures both approve of what is 23 24 16 24 87 
happening 
(18) Woman and man opposed to one another 25 25 32 26 108 
(14) The story has a positive ending (child forgiven, 27 19 28 32 106 
resoued or successfully protected) 
(15) The story has a negative ending (child 5 2 2 1 10 


rejected, maltreated or killed) 
(16) The story ends inconclusively 18 29 17 17 81 


(16) 
(17) 
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Table 6. Analysis of responses. Picture 5 


Responses 


The situation seen as picnic or play 

The situation seen as dangerous or 
threateni 

The child is being ‘naughty’ (doing some- 
thing forbidden) 

The child is being helpful, playing or occupied 
innocuously 

Male figure seen as father of the child 

Male figure seen as elder brother 

Male figure seen as stranger 

Male figure seen as benevolent 

Male figure seen as threatening or dangerous 

Child’s mother available 

Child’s mother not available or dead 

Child’s mother if available, comforting and 
approving 

Child’s mother if available, disapproving 

Child’s mother if available, punishing 

The ending of the story positive (reward of 
the child, if good, reconciliation, reformation, 
forgiveness) 

The ending of the story negative (punish- 
ment, rejection, sending away) 

The ending of the story inconclusive 


Boys 
8-10 


25 
24 


20 


Girls 
8-10 


33 
17 


25 


Boys 
10-12 


19 
29 


31 


17 


12 


Table 7. Analysis of responses. Picture 6 


Responses 
Parents quarrelling 
Parents discussing the child 
Parenta trying to solve a problem not 
directly related to the child 
Child has been naughty 
Child has not been naughty 
Child does not understand what parents are 


discussing 

Child understands 

Child is anxious 

Child criticizes parents 

Child tries to be helpful 

Parents are loving to the child 

Parente are hostile or rejecting 

Parente find a solution to the problem 

The ending of the story positive (things sort 
themselves out; child is forgiven or reforms; 
problem is solved) 

The ending of the story is negative 
(problem remains unsolved, child is 
rejected or sent away) 

The end of the story is inconclusive 

One parent loving, the other hostile 


Boys 
8-10 


Girls 
8-10 


Boys 
10-12 


Girls 
10-12 


31 
17 


17 


27 


17 


Girls 
10-12 


339 


37 
22 
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Picture 2 and 2A. A man and a woman with a baby in her arms sitting side by side 
on a sofa. A small boy (girl in 2A) standing some way off, gazing at them 
(designed to suggest the problem of adaptation to a sibling, with all that it 
may involve) 


The older child. Character. Usually ‘half-and-half’; often ‘rather naughty’. Sometimes said 
to be ‘spoilt’; occasionally described as ‘adopted’ or as the ‘neighbour’s little boy/girl’. Change 
in character from ‘good’ to ‘naughty’ is sometimes explicitly linked up with the baby’s arrival 
and the feeling of being no longer wanted, or neglected. 

Naughtiness. Disobeys parents; sulks; won’t eat his meals; makes a lot of noise; hits other 
boys and kicks them; steals things from shops; digs up plants in the garden; climbs over furniture 
in dirty shoes; makes a draught by leaving doors open; plants stink bombs under kitchen stove; 
cuts chairs; cute dad’s slippers with scissors; climbs walls and wears out the toes on his shoes; 
takes parents’ cigarettes and smokes them (all from boys); hits people; hurta baby; knocks over 
things on purpose; won’t run errands for mother; won’t go to bed at night; won’t have her bath; 
hides the baby from parents; gets in her mother’s way and breaks things; is rude to people; plays 
in the street when not allowed to; is defiant (these from girls). 


Reactions to baby 

(a) Posttive. Thinks it a nice baby; wants to hold it; looks after it well when parents out; 
accepts the baby being liked more than himself/herself; is concerned at baby’s crying or being 
hurt; looks forward to baby growing up and being a play companion; plays with baby; pleased 
at baby’s sex (boys seem to prefer brothers); wonders what it is going to be called; thinks the 
baby is lovely; looks forward to taking the baby out; to having a baby of her own (girls); thinks 
it is her own little brother. 

(b) Negative. Teases baby; hides baby from parents; prevents it going to sleep by making a 
noise; is ‘very jealous’ of it; ‘despises it’; would like to ‘wring its neck’; shouts at baby; makes 
it ery; hits it; knocks it about (boys); resents limitations imposed for its sake, such as keeping 
quiet; runs away from home because cannot bear baby being preferred; cries out ‘nobody wants 
me any more’ (girls); wonders ‘why should the baby be cuddled and not me?’; wonders ‘why 
couldn’t it happen to me?’ (i.e. having a baby) (girls); pinches the baby; keeps on hitting it; 
breaks things and pretends the baby’s done it; takes baby out and leaves it outside a shop; tips 
the pram so that the baby can fall out; wishes the baby ‘hed never been born’; thinks ‘what a 
spoilt baby !’; does ‘something wrong’ and blames it on the baby; wakes the baby up; ‘makes 
the baby bad’ (like himself); hopes the mother will give the baby a smack; shakes the cot; 
breaks the baby’s doll; thinks ‘I wish I could hit the baby’; thinks it is ‘going to be horrible’ 
when it grows up. 


Reactions to parents 

(a) Positive. Takes them to live with him when they grow old (despite running away from 
them because they loved the baby more); finds (on running away) that he ‘couldn’t do without 
his mother and father’; wants to sit in the armchair between father and mother; lays table for 
dinner for the family; helps the mother in the house; does shopping for mother. 

(6) Negative. Thinks they like the baby best (most often); pretends he/she is hurt to draw 
parents’ attention to himself (herself); thinks ‘it isn’t fair’ that parents love the baby more; 
does not know they love them equally; ‘wonders’ whether the parents would love him/her as 
much on account of having a new baby; feels not wanted any longer; not loved any more; wants 
‘a lovely lollipop’; wants a new bike; wants money for sweets; feels ‘left out’; wants an electric 
train set; calls parents names (‘bighead’ to father); makes mother angry (deliberately) 
by waking the baby; does not like her mother because she would not let her hold the baby; does 
not love her mother any more. Ú 


Parents’ attitude to older chid 
(a) Positive. Ask ‘why the child is weeping, or sulky, or why it had run away’ and compen- 
sate; pet her or love her; say they are sorry and promise to love her the same as baby; say they 
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like her; explain why the baby had to be looked after more; think her helpful and that she will 
be a good housewife when she grows up; like her better than the baby who pulls her hair and is 
‘cruel’; ‘like her best because they had her longest’. 

(6) Negative. When the older child is naughty, parents smack him/her, tell him off; send him 
to bed without tea or supper; do not ‘trust him with the baby’; do not give him pocket money; 
put him into his room; father canes him (one example); hit her (girl) when she hits the baby; 
make example of the (good) baby; tell him to leave the baby alone; send him out of the room; 
have no time for the boy; send away to a Home for two years; father refuses to go out with the 
boy because of the baby; father tells the girl ‘to be quiet’, or to ‘wash herself’; take no notice 
of her. 


Parents’ attitude to baby 

Admire it; make a fuss of it because it is small, soft, pretty, ‘gooder’ than the older child; like 
the baby best (because it is not so naughty, because it doesn’t make so much noise; because it is 
‘kind’, because it does not ‘get up to so many tricks’; because it ‘doesn’t roll in the mud’); they 
are ‘delighted with it’; they wonder what to call it. Very occasionally worried because the baby 
is not well. Baby ‘never breaks things or pulls them (plants) up’. 


Conclusion 

(a) Child: ‘grows out’ of his/her hatred, jealousy or dislike of the baby and begins to love it; 
they become good friends and play together. If sent away, comes back reformed, no longer 
naughty. ‘Geta over’ jealousy when she is older and ‘is kind’ to her brother. 

(6) Parents: realize their mistake (in showing too much love to the baby) and compensate the 
older child, or correct their ways and ‘love him/her as much as the baby’. Occasionally, parents 
are said to share the care of the two children: mother looks after the baby, father after the older 
child. When the baby is older, they would like both children the same. 


Picture 3. A child sitting alone on a stool, with a door closed (designed to suggest 
transgression and the ensuing loneliness) 


There are four main variants of story about this picture. These are in order of frequency: 
(a) the child is at home and has been naughty; (b) is at home alone because the parents had gone 
out; (c) is at school, put outside the classroom for naughtiness; (d) is an orphan in an orphanage 
or in a house by himself. Occasionally he is in a doctor’s surgery; once or twice only he is sitting 
outside a sick room, waiting for doctor’s report on sister or mother. 


Reasons for being alone 

(a) Not naughty: practising singing; has nothing to do; wonders what he can do; learning to 
count; no one to play with; watching television; just thinking; likes it; parents out; waiting for 
mother’s return from shopping; waiting for father’s return from work to get his pocket money; 
because baby is being washed in the next room; in surgery waiting for an injection. 

(b) Bereaved: no brothers or sisters; no parents; has no friends; is an orphan in an orphanage; 
grieving for a pet animal that had died; parents dead; outside the bedroom of a sick mother or 
sister, or baby; is kidnapped; abandoned by parents. 

(c) Naughty: unspecified; thinking up mischief; punished by teacher at school; sulking because 
he had been made to eat cauliflower; because frustrated by parents refusing toys and chooses to 
withdraw from them and even lock himself up; planning to run away; because he doesn’t like 
anyone. 


Length of time during which the child remains alone 

Anything from 6 minutes to a month (when kidnapped), but the most usual length of punish- 
ment by isolation is from half an hour to an hour; ‘about three hours’ when parents are out at 
a dance. 


Type of naughtiness 
Spilled paint on new carpet; turned off gas in the kitchen; stole money from mother’s purse 
and spent it on sweete; eaten up mother’s cakes and tarts; played out late; did not tidy up his 
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room; brought mud into the house and put it all over the sofas; painted when forbidden to do 
so; broke legs off chaira; won’t drink his milk; sucks his thumb; slapped mother’s face and. 
kicked father; scratched the paint work; keeps on telling lies to his mother; hit the baby; did 
not feed his pet bird and frightened it so that it died; kicked father’s beer over; was rude to 
guests; kept on hitting boys younger than himself; kept on slapping baby; stole 6d. from the 
purse of a visiting aunt; refused to go to bed when told; made faces at the teacher; threw ink- 
wells about and just missed the teacher’s head; threw ink pellets about and hit the teacher; kept 
on talking (or shouting) in class; brought chewing gum to school and ate it in class; won’t share 
a book with another child in class; drew faces on blackboard; tore all his clothes climbing; tore 
out toes of his shoes by climbing walls. 


ild’s attitude to his transgressions 

Plans to escape; day-dreams of food and games; wishes he had not done it; wants to ‘make 
up for it’ (replace mother’s broken vase); would like to hit (baby) again; thinks teacher is very 
mean; is very ashamed of himself; makes up his mind to be good; decides to be good and kind to 
parents; is feeling lonely. 


Punishment meted out to child 


A hard slap; sent to bed; locked up; is not given the toy his father bought him; no meals 
except water, or ‘bread and butter’; no tea or supper (yet often is said to be given food later by 
mother); forbidden to go out to play; abandoned altogether by parents (one case). 


Parents’ positive attitude to child 


Mother does not tell the child about visiting a sick friend ‘not to upset him’; after child runs 
away and is brought back, mother ‘kisses him and says ‘‘don’t run away again ” ', ; parents forgive 
him when he seys he is sorry. 


Conclusion 


Parents forgive the child; child reforms, is ‘never naughty again’, ‘never does it again’; is 
adopted by kind people (if bereaved); is re-united with the parents if separated. 


Picture 4. A rather small woman holding up a child and a large man with his arm up: 
facing them (suggesting the possibility of aggression and ‘betrayal’ by the 
parents) 


In a great majority of cases the man is seen as the father of the child, but in a few cases as: 
kidnapper, an escaped convict, a fairy-tale giant, a ‘funnyman’, a ‘circusman’,a ‘park attendant’, 
a ‘forester’, ‘a layabout and thief’, a ‘fair-stall keeper’. 

If father, he is very often ‘a famous boxer’ who is teaching his child how to box, or ‘showing 
it his muscles’. Sometimes he is just ‘playing with the baby’. In one or two cases the situation 
is described as ‘having a picnic in the woods’, or ‘a game on the sea-shore’. In one case the man 
is said to be ‘a doctor’ (father) who is looking at the baby’s rash. 

Almost as frequent is the theme of rejection of the child by the father, who is said not to like 
babies, being too poor to keep another baby, or being disappointed in the baby’s sex. The mother 
is usually described as pleading with the father on baby’s behalf; sometimes she leaves the 
father because of the child, or conceals the child until it grows up and renders a service to the 
father who thon accepts it. 

In a relatively few cases the mother is described as cruel and wanting the father to hurt the 
baby; in one case she is said to be using the baby as shield to protect herself. In one case the 
scene is said to be happening ‘on the stage’, in another the child is said to be ‘a dummy’ on 
which the man practises boxing. In one cese he is the father claiming his baby from a woman 
kidnapper. In one or two stories the mother is simply wanting the father to hold the baby, or 
asking him to wash it. More often she produces it (usually reluctantly) for father to reprove or 
to smack, for having done something ‘wrong’. 

In a few cases the female figure is described as a ‘little girl’ and the baby as ‘a doll’. 
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Child ‘naughty’ 
Been playing with father’s (dangerous) tools; woke the father up by crying; wet his bed; ‘done 
something wrong’ (unspecified). 


Child not naughty 
Is being taught to box; to defend himself; is being shown father’s muscles; is trying to hit 
back in play; is laughing at father. 


Mother's attitude 

(a) Protective. Stops play if the father gets ‘rough’; holds the child up to show how small it is 
and that it must not be punched; to show how thin he is (because starving); threatens to leave 
father if he does not provide food and clothes; tries to mollify father; encourages child to learn 
how to fight; so that he can reach father’s height; so that he can see what father is doing; likes 
him provoking father because she does not like father. 

(b) Punishing. Holds the child up to be punished by father; co-operates with father in 
hurting the child because she rejects or hates the child; uses the child to protect herself from 
father’s blows; hands the child over to a kidnapper, or a giant. 


Pather’s attitude 

(a) Benevolent. Showing muscles; having a game of boxing; just ‘having a little game with the 
baby’; wants to hold the baby; wants the boy to be a boxer like himself; buys new clothes for 
the baby. 

(6) Hostile. Does not like babies; does not want a girl (or a boy); wants to get rid of the child; 
is jealous of baby; does not like the way she is dressed; threatens to beat the mother up. 


Conclusion 

_ Parents (if poor) get wealthy and happy and keep the child; father forgives the child’s 
naughtiness and does not punish it; warns it for the future; if both parents had been cruel, child 
gets adopted and refuses to return to them; father, after rejecting the child, accepts and likes 
it later. Child recovers lost parents. Man recovers (from madness), buys a house and the family 
live happily ever afterwards. Mother runs away from cruel husband, re-marries and the child 
has a kind step-father. Man is put in prison for cruelty. 


Picture 5. A child crawling and stretching out towards a vaguely defined object, with 
a male figure standing behind with his arm raised (suggesting the attraction of 
forbidden fruit, and the likelihood of punishment) 


In a great majority of cases the man is again seen as the father of the child, but occasionally 
as an elder brother, a boy companion, or even a stranger, sometimes hostile, sometimes helpful 
or benevolent. 

There is a considerable variety of themes and interpretations of what the child is doing, but the 
themes of ‘playing with the fire’ or ‘catching butterflies’ are the most frequent ones. The male 
figure is usually restraining or protecting, sometimes threatening. 

Unusual themes occurring only once in the total number of the stories: (a) girl escaping from a 
cruel step-father; (b) girl drifting in a boat, sending smoke signals; (c) girl burns father’s examina- 
tion papers unintentionally; (d) girl burns a compromising document relating to father in 
another man’s house (by a child of divorced parents); (e) girl finds a cache of weapons in a 
gangster father’s drawer, and he gets condemned and hanged; (f) father sets fire to grass by drop- 
ping a cigarette and the girl helps to put it out; (g) girl plays a game with father pretending to be 
animals; (A) child leaves both parents and lives in the hills alone; ($) child discovers oil in the 
ground. 


Child ‘naughty’ 

Making a fire in the garden; playing with fire in the home; is ‘very stupid’; lights some leaves 
in the wood and sets it aflame; throws doll into the fire at home; sets garden on fire, then turns 
on water and floods it nearly drowning herself; refuses to come in when called; throws father’s 
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cigarette papers into the fire; sets her dress on fire; disobeys prohibition not to go out; plays 
with matches; fights with the ‘boy’. 


Child not ‘naughty’ 

Is chasing butterflies; feeding birds; looking for firewood, stumbles and falls; trying to catch 
smoke from the fire; rescuing baby from the fire; saving father’s wallet with £100 in it from the 
fire; watching birds; watching animals and birds she loves in a wood; discovers oil in the ground 
belonging to the County Council (and is rewarded); tries to retrieve a butterfly or bird from being 
burnt; is on a picnic with parents in the woods; looks for a bird that had flown away; is with 
father near a camp fire; is being rescued by a man from a drifting boat; is playing with father; 
would not box with the father for fun. 


The man’s role in the story 


(a) Protective or benevolent. The man (seen as father of the child in the great majority of cases) 
prevents the child from climbing a tree (‘might break her neck’); stops her from playing with the 
fire; rescues her from a drifting boat; helps her to catch butterflies (or birds); puts the fire out 
and rescues the child from being burnt; teaches the child to box, or tries to interest her in boxing. 

(b) Puntshing. Smacks hard with stick for lighting fire or playing with it; threatens to strike 
if she does not release the bird she had caught; stops pocket money in punishment; takes the 
disobedient child to the police and leaves her there; pushes the child into the fire; smacks and 
scolds. 

(c) Seen as ‘brother’ or ‘boy’. A friendly sibling playing with girl; a boy perseouting the girl 
who fights and knocks her down; as one of the two brothers who helps the brother with a broken 
leg; as a bully who takes money from her; as an avenging elder brother whom she had got into 
trouble (these variations are usually a single example of a theme). 

(d) Seen as a ‘giant’ who threatens to eat child (a single instance). 

(e) Seen as a ‘kidnapper’, wanting to take the girl away (a single instance). 

(f) Seen as a ‘gardener’ or ‘park keeper’ forbidding the lighting of fires (two or three instances). 


Mother's attitude 


(a) Benevolent or comforting. She is fairly often represented as blaming father for being careless 
when he is left with the child and holds him responsible for accidents; is on the child’s side when 
father punishes and ‘tells him off’ for smacking child; bandages the child’s burned hand, or her 
pricks and scratches; if the male is a ‘boy’ bullying girl, mother reports him to his parents, or 
punishes him herself. 

(b) Disapproving or punishing: withholds money (£2) to pay the fire brigade, called because 
child started a fire; tells her off, or puts her to bed for playing with the fire; blames the girl for 
letting a bird go; scolds her for hurting or catching butterflies or birds; whips boy and girl 
(brother and sister) for fighting; forbids the girl to go to the park again as she would not come 
home when called; supports father in punishing child. 


Conclusion 

This is often left in the air; the story stops when the girl is rescued or sent to bed in punishment. 
When the girl goes to hospital as a result of burns, she usually recovers; sometimes is met at home 
with chocolates and sweets; she is rescued from fire by fairies (a single instance); she leaves bad 
parents and goes to live in the hills (one instance); she promises never to light a fire again and is 
forgiven. 


Picture 6, A man and a woman facing each other and gesturing, and a child sitting 
on a chair a little way off, watching them (designed to probe the child’s reaction 
to a clash between the parents) 


The couple are always seen as parents of the child sitting on the chair. They are nearly always 
described as ‘arguing’, or ‘quarrelling’. The subject of ‘argument’ is often the child and his 
naughtiness, or his future (‘what is to be done’ about him or her). The family are often said to be 
‘poor’ or ‘very poor’, and the parents are said to be discussing whether to send the child away 
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to a Home, or to arich relative where he would be properly fed. Other subjects of ‘argument’ or 
discussion between parents are as follows: father going away to a job far away to which mother 
objects; mother is pleading with father to get a job; parents are blaming one another because of 
the accident to the child; parents are too old for work and the child decided to earn money for 
them; the man is a drunkard and does not remember having lost his money; mother wanta the 
father to buy clothes for the child and father says he has no money; another child is missing; 
they discuss the child’s illness; a foundling child is found in the woods and adopted; father 
reproves mother and child for untidiness; there is no money on Christmas Eve; parents discuss 
what school the child is to go to; they talk about buying a new house; about Christmas presents 
for the child; about buying things for the house, such as washing machine; discuss having another 
child; discussing what to call the child; determining to leave the child in the woods because of 
neaughtiness; discussing how to get more chairs because the child occupies their only one; father 
out of a job, no money for food or clothes; wife is asking for money; arguing as to whether the 
child is to be a nurse or a teacher; arguing as to whether the child can go on a school journey; 
playing a game of ‘I apy’; arguing about husband’s overspending; about who will have the child 
when they get divorced on account of the child’s naughtiness; discussing if the child can go out 
alone; whether the spots on his face mean that he is ill; discussing a move to another house; 
father wants to join the Army; arguing who would use the only chair; wife asking for money to 
buy new clothes or a new hat. 


Ohild 


(a) ‘Naughty’. Shouts at father; puts knees on chair and spoils it; throws stones at pet dog; 
knocks over a vase; buys a lot of toys when sent out to buy food; will not take his medicine; runs 
away because he does not like the parents; smashes his own windows; makes holes in chairs by 
climbing over them; is not nice to visiting friends, throws a girl’s doll into the fire; truants from 
school; spends dinner money on sweets; would not sit down properly but always kneels on 
chairs; breaks several chairs; plays about on furniture; tears up chair covers; throws his shoes 
away; upsets a pot of porridge on himself; breaks glass in a green-house; does badly in the 
‘exams’; breaks a lot of cups; steals mother’s necklace to get the father into trouble because he 
broke her doll; jumps on the bed and makes a mess of the sheets; usurps father’s chair. 

(b) Good. Helps father to find a job; finds a treasure and makes the family rich; finds the 
missing object about which the parents are arguing; helps to find the missing baby sister; is 
unwell; is a bit frightened; is wondering whether the parents are talking about him; is hungry; 
gives his pocket money to buy food or help parents; forgives the parents who leave him and gives 
them money when grown-up and rich; gives mother the food he had saved when pinching from 
the larder; runs away because he is hurt by parental rejection; does not like the parents arguing; 
helps them when grown-up despite rejection in childhood; puts out an extra effort at school; 
makes chairs for all the family; wants mother to have new clothes or hat; promises to be good 
and keeps his promise; tells parents not to quarrel. 


Parents 


(a) Love. Parents forgive the child for naughtiness; persuade the child to take medicine and 
make him better; take the child to hospital; are worried about the child being ill; call the doctor 
to see the child; change their mind about sending the child away on account of naughtiness 
when they find him crying; ask the child what presents he wants; mother begs the father to buy 
the child a train-set; mother stops father from striking the child, explains the breakage was an 
accident; father agrees to keep the child on mother’s request; father refuses to spank the child 
as mother wants him to; discuss child’s birthday present. 

(b) Reject. The child is put to bed as punishment; parents do not like the child, but bring him 
back home when he runs away; smack the child; let friends take her away and keep her; lock 
the child out of the house; leave the child in the woods; send the child away to a Home for three 
years; mother is telling the father how naughty the child had been; wants him punished. 

(c) Disagree. Quarrelling about the child whom one of the parents had punished unfairly; 
mother stops father from smacking the child; parents are arguing whether the child is to be a 
nurse or a teacher. Father is usually represented as the harsher of the two parenta, but occa- 
sionally it is the mother who insiste that the father spank the child and the father sometimes 
refuses; it is usually the father who thinks the child must go away because of bad behaviour and 
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the mother pleads, and sometimes prevails on him, to keep the child at home. Parents argue as 
to whether the child should be allowed to have the only chair; they argue also about who should 
take the child on holiday. In one case the mother wants ‘to get rid’ of the child, but the father 
wants to keep him; sometimes this situation is reversed; selfish mother wants clothes for herself 
and kindly father in league with child arranges for a school journey instead; mother slaps father 
for slapping boy, they argue how the child should be punished. 


Conclusion 

Child runs away but is found; parents repent and live happily reunited with child; child goes 
away from rejecting parents and likes it (rejects parents); the family’s financial difficulties are 
solved sometimes with the child’s help (work or money); ‘next morning all is forgiven’ or 
‘forgotten’; ‘naughty’ boy reforms after a police reprimand; father wins £500,000 on the pools, 
father finds a good job; boy goes to a good school; parents give in to the boy’s habit of kneeling 
on chairs; child is rewarded for doing well at school; child reforms after three years in a Home; 
father takes mother and child out on mother’s insistence; child falls il with polio and is cured; 
& rich aunt supplies food to the poor family and the child is not sent away; child reconciles 
parents; lost money is recovered and the family get a country home; lost purse is found; the 
parents forgive the child’s naughtiness; child returns home from a rich aunt with clothes and 
money; child finds a cache of gold; a benefactress (rich lady) buys a house for the family and 
employs mother; poor parents buy a train-set for sick child who recovers. 

When the child is ‘naughty’ the story sometimes ends simply by the parents sending the child 
to bed. 


COMMENT 


Only very few of the 200 children tested showed originality of invention, or what 
could be described as a gift for composition; nevertheless 96 sets of 7 stories each, 
i.e. 48% of the whole, could be classified as ‘imaginative and lively’; 68 sets (34 %) 
as ‘realistic, simple and factual in detail’; 13 sets (64%) as tentative (hedged in with 
‘could be’, ‘might’, ‘I suppose’ ‘it looks like’); and 56 sets (28%) as ‘revealing 
preoccupation with a specific theme or subject’. Of this latter group 6 sets (3 %) were 
concerned with clothes of the characters, their names or ages; 10 sets (5%) with 
accidents, illness, injections and hospitals; another 10 sets (5%) with crime; 6 sets 
(3%) with adventure or feats of courage and resourcefulness, and 24 sets (12%) with 
fairy-tale themes and magic. 

Some of these categories overlap, as many stories dealing with crime, adventure, 
accidents, or having fairy-tale subjects, were also classified as ‘imaginative, lively’, 
and some of the ‘tentative’ or revealing preoccupation with specific themes, such as. 
names, age or clothes, came under the heading of ‘realistic, simple, factual in 
detail’. 

About 8 % of the total number of stories gave indication of emotional disturbance 
and unsatisfactory inter-personal relationships because of the prevalence of sado- 
masochistic themes in them. Such stories occurred among the ‘imaginative, lively’, 
the “fairy-tale themes’, the ‘accidents’ and the ‘crime’ categories. These presumably 
disturbed children may have been ‘slipped in’ among the ‘normal’ because their 
disturbance had remained undetected and they passed as ‘normal’ in school. 


CoNOLUBIONS 


The analysis of the responses of 200 normal children between the ages of 8 and 12 
did not bring out any new patterns as compared with those that had been established 
in the earlier investigation. These patterns are predominantly positive in character 
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and based on the reality of the child’s everyday life. By looking at the data of Table 1, 
an investigator of Family Attitudes could feel fairly confident of what type of response 
he could expect from a normal child; and accordingly to detect deviations from the 
pattern which would indicate the desirability of a further investigation of the child’s 
emotional condition. 

Deviations from the ‘normal’ pattern cannot of course be expected in every story, 
and in some may be only slight, but the general trend in the stories of the disturbed 
could be expected to show a harsher picture of reality, a greater wealth of sado- 
masochistic fantasies and of ‘unhappy’ endings than shown by the ‘normal’. On the 
other hand, the stories which are unrealistic because they avoid any mention of 
conflict and negative feelings could be regarded as deviating from the ‘normal’ on 
that account. 

(Two examples of sets of stories by severely disturbed children are given in the 
Appendix, and two of stories by normal children, matched as closely as possible with 
the disturbed in age and level of intelligence.) 


APPENDIX 
Examples of stories by disturbed children 


Girl, aged 9 years 10 months 

Intelligence Quottent, 124 

Siblings. 1 brother, aged 12 

Diagnosis. Anxiety state with underlying depression 


This is a set of stories in which hostility, guilt, depression and anxiety are expressed with an 
unusual consistency without a single relieving trait. In this girl’s case, the mother suffered from 
severe depression during the child’s babyhood; she was in charge of a neighbour from the age of 
3 years while mother went to work. The father was an unstable person subject to irritability and 
bad temper when he ‘let fly’ at the girl. She was jealous of her elder brother and deeply resented 
her mother’s going out to work throughout her childhood. 

Picture 0 

There was a woman. She wanted a baby. She got one and so she bought a nice cot for her. 

(Q) Baby is sometimes naughty, sometimes bad. 

(Q) She hits mother and all sorte. 

(Q) Mother goes and tells husband. (Q) He tells baby off. 

(Q) It’s a girl. 

(Q) She likes the baby a bit but not as much as she could do. (Q) If she asked husband to hit 
the baby she can’t love it properly. 


Picture 1 


There was this Mother. She had a husband and a big son and a little child—they had quite a 
nice home. The mother was quite fond of the boy and of the boy baby too. The big brother grew 
older and got married. He asked his mother for money and she gave him some money and he 
was very foolish because he spent it on a wedding ring for a horrid wife. (Q) She was horrid 
because she didn’t really love him. She only made out she did. He found out she wasn’t nice and 
he divorced her and went away to far off and she (the mother) did not see him any more. Not all 
stories end happily. I would not leave my mother like that. 

(Q) The little boy is a good boy. 

(Q) Mother and Father like the little one. 

(Q) The parents liked the big one till he went away and not now. 

(Q) The big one doean’t like the little one—because he is always running after the big one. 
He caused an accident. He tripped the big one and he nearly fell in the fire. 

(Q) Oh yes, the little boy likes the big boy. 
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Picture 2A 


This mother and father had a baby. The girl was very jealous and when mother played with 
the baby the girl pushed Mother and Father away, and as she grew older she found she was very 
stupid but couldn’t stop because she’d been doing it since a baby. She’s tried to kill the baby. 
Mother got a cat for baby—the girl strangled it and said it was the baby. She did the same to 
the dog. Mother found out later when the baby talked. The mother put her (the girl) in an 
orphanage and she died and she felt she’d died of sin because she did all that to the baby. 
Normally, before the baby, she was good—I would not call her good now. 


Picture 3 


Ooh—There’s a little boy. He can’t walk. He’s a cripple. Mother and Father didn’t like him. 
He sat down for 4 years. He tried to walk. He couldn’t. The ambulance came to pick him up. 
But the hospital couldn’t help. He couldn’t walk. Went back home and sat in the chair. In bed 
he was still in the sitting position with his legs up and he’s all cold. 

(Q) The Mother and Father are talking behind his back about the horrid things they’d do to 
him. They’d put him in the fire and leave him in it. He’d be helpless and he’d burn. 

(Q) He’s thinking if only I could walk. (Q) Td go and tell Mother and Father—they’d be 
unhappy about him walking. 

(Q) So send him to a very horrid Home and likely he’d run away, so if not right he’d go into 
hospital. 


Picture 4 


Ooh—Once a poor woman had a baby and she couldn’t give it much clothes. A bully of a 
Father. Mother loved baby. Father said if she wouldn’t let him punch baby he’d kill her. So 
she let him. Baby had red marks on its face. She went to hospital. Mother was hurt too. Father 
had murdered a bank manager, found guilty and was hung. Mother was happy but unhappy too. 
If only Father had not been so horrible—but no good thinking—the past is the past. 


Picture 5 


This Father is very like the other father. He had this child. She grew to love insects and go 
out in the morning and look at them and say how unhappy if they were cut down. Father got 
furious—-he hated nature. He got her a pet hamster. Father let it go. It had no food. In the 
end it died. Girl said ‘Why did you do it?’. ‘I like to see animals suffer.’ She cried. Mother got 
her another in the end. No good—he let that out too. In the end she let last animal suffer. 
Girl went to see pets’ home. Was allowed to bring back an animal each day and take it back next 
morning. She loved puppies. Father said she could keep it but Father killed it. Father was put 
in prison for almost murdering puppy. 

Picture 6 

Oh—Mother and Father had a boy, didn’t really want him. They didn’t know what to do. 
Thought they would send him to a Home. He made a lot of friends there. When it was time to 
go to his own home he was unhappy. Mother and Father forced him to go. He cried—In the end he 
went back to the Home but all his friends were gone. In the end he did go back home. Inschool he 
found his friends. His Mother and Father moved to hurt his feelings. Again he found his friends. 
His Father and Mother knew nothing. Mother and Father secretly dreased up to conceal. When 
they found him with his friends they moved and moved. In the end they put the boy in an 
orphanage and stayed at home. They died of hunger. At the funeral the boy was glad they had 
died because they were wicked parents. 


Boy, aged 8 years 5 months 

Intelligence Quotient, 95 

Siblings. One brother aged 5 years 2 months 

Diagnosis. Anxiety state with obsessional, compulsive symptoms 


i There is plenty of fantasy in this set of stories. The one about picture 0, as well as that about 
picture 2, were most likely inspired by the hostility towards the younger brother, as this boy was 
said to be very jealous of him. In the story about picture 2 the situation represented in the 
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picture is ignored and an incident of kidnapping introduced instead. Jealousy and aggression 
towards the baby, however, is ascribed to the child in picture 3. In the story about picture 4 the 
suggestion of hostility is evaded and a story of a family party produced instead. 


Picture 0 (no hesitation in starting and practically no delay) 

Once upon a time a woman lived in a cottage and she had a baby and was very poor. And the 
father was rich, but he wouldn’t let mother have any money. And one day he made up his mind 
to go away because the baby was always crying. And when he went away he made up his mind 
to find a job, and he was looking around to find a job. And he came to a barber’s shop and this 
barber was very angry because he didn’t like his job. And he said: ‘I'll take it over for you.’ 
And the years went by and the mother and the baby.... He grew up to ten, and she made up 
her mind. ..he had a lot of hair, and she went to take the boy to the barber’s, and it happened 
that she went to the barber’s shop that the boy’s father was working at, and the father did not 
notice the boy because he’s only seen him when he was a baby. And after the barber cut his hair, 
it was done so nice that she made up her mind to go there every time. And one day the barber 
noticed her face and asked: ‘What’s your name?’ She said: ‘Mrs Brown.’ And he asked: ‘Where 
do you live?’ She said: ‘I live in a cottage which is near a lot of other cottages.’ And she said: 
‘And I live at the second house along the cottages.’ And the barber says: ‘I am your wife, 
Mr Brown.’ Mrs Brown said: ‘Why did you have to go away.’ And she (he?) said: ‘Well, now 
your baby has grown up I shall leave this barber’s shop and return to the cottage with you.’ And 
then they lived happily ever after. 

(Q) (‘I suppose the father didn’t like the baby then?’). ‘No, he didn’t.’ 

(Q) (‘But the mother liked him?’) ‘She had to...» 

(Q) (‘She did like him?’) ‘She had to like it, she couldn’t leave it; it would die....’ 

(Q) (‘Was he a nice baby?’) ‘He was nice.’ 


Picture 1 


Once upon a time there lived mother, father and a little boy. One day the boy got a smack 
because he’s been told to deliver a message to his auntie and the boy didn’t do it. And the 
mother didn’t find out...the mother found out and told the father. That’s how the boy got the 
smack. And two weeks later the father said to the little boy: ‘It is your birthday today and you 
are six.’ And he said: ‘Your uncle’s coming to tea and he might bring you a present. So bea 
good boy.’ And the boy said: ‘All right, Daddy.’ The afternoon came and the little boy was 
very happy, and at four o’clock a knock came at the door. And the father said to Johnny: 
‘Open the door, Johnny’, and he says: ‘All right, Daddy.’ As the boy was running to open the 
door, he said: ‘That might be Uncle.’ He opened the door and there was uncle! His uncle said: 
‘Happy birthday, Johnny! You’re six years old.’ And he says: ‘Come on, Uncle, come on in!’ 
And uncle came in, and they had all the tea ready and mother and father said: ‘Hullo, Uncle! 
We've got time.’ And Johnny was never naughty any more, and he was very happy as well. 

(Q) (‘What about the present from his uncle?’) ‘Hehad that as well. He got him a garage with 
three lovely super-cars, and he played with them and lived happy ever after. (Q) (‘Did Johnny 
like his uncle?’). ‘Yes, he liked him.’ (Q) (‘What about the uncle?’) ‘Yes, and he liked them.’ 


Picture 2 


Once upon a time there was a woman. called Mrs Jones, and she decided to have a baby, and 
she asked her husband would he agree. He said: ‘Yes, all right.’ Then: ‘But remember we have 
to make up a name for him.’ When they got the baby, Father came home from work and said: 
‘Have you got the baby?’ ‘Yes, yes’ (excitedly), ‘come and see him. He’s in the bedroom.’ 
The father rushed into the bedroom quickly and on the bed laid—nothing. And the father ran 
out again and said: ‘The baby’s gone, come, *phone the police!’ And she said: ‘A right then’ 
(rather casually). She dashed to the phone, she got the police and the police came round and 
said: ‘Have you looked?’ ‘Well’, she said, ‘we went into the bedroom, we expected to see the 
baby there, but it was gone.’ They said: ‘Search the room and the bedroom.’ So two men ran 
into the bedroom and two men looked all over the room and couldn’t find anything. So the 
officer said: ‘Go outside, he can’t be far.’ So two men went out and looked round as he might 
have run out of the door. Suddenly they saw a man run down the road and they sew a baby; 
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and one of the men said: ‘Well, there’s a man running down the road with a baby. What does 
he look like?’ Father said: ‘Curly hair and...and he had a pair of socks and no shoes.’ And 
the policeman said: ‘That’s him.’ So the policeman dashed out again and he saw no sight. And 
just round the corner he saw a person running round a corner. So he said to the other copper: 
‘Come on, Cliff’, and then they both jumped into a police car, dashed round the corner and there 
they saw a man. They dashed right up to the top of the road and they both jumped out and hid. 
Soon the man came closer and closer and just as he passed, they ran out and they jumped on him. 
And one took the baby and dashed down the road in the car and gave the baby back. And the 
officer said: ‘You should be well rewarded.’ As this was going on, the other policeman held the 
robber and walked him to the police station, and he was put in prison for...(a long pause. 
_ Ther.: ‘For how long?’) Eight years. And so mother and father thanked both men and the 
officer and the three men walked out and the mother and father lived happily ever after. 

(Q) ‘You haven’t said anything about the bigger child—the boy in the picture.’ (After a 
slight pause) They got another baby in six years’ time. (Q) ‘And what is the elder boy thinking 
of the baby?’ ‘He thinks he’s being brave and good.’ (Q) ‘Brave? What has he got to be brave 
about? Kidnapping?’ ‘No, they keep them sefely. They both are (safe).” (Q) Which do the 
parents like best, the baby or the bigger boy? ‘Both. They like them both best; both the same.’ 
(Q) What is the elder boy like? Is he good? ‘Well, he’s naughty sometimes, but when he’s good, 


he’s very good.’ 


Picture 3 

Once upon a time there was a boy and he had his parents. His Dad was called Jim and his 
mother was called Mary. And one day when they were going out they decided to have a baby, 
and he said ‘All right then’ (Who said this? The boy?). ‘No, the father.’ And they went to the 
hospital and they were told to come next week, on Wednesday, at 10.30. And they got the baby 
and the mother and the baby were all well. When they got home, the father said: ‘It’s very nice, 
the baby.’ And one afternoon when television was on, he (the boy) saw some films, and after- 
wards he says: ‘I like that film’, and then he started to be naughty. And then he walked out 
and he went out to the baby and he got his bottle of milk and threw it on the floor, and then he 
hit the baby. And then he started to do other things naughty, and then his father came up to 
him and smacked him hard. Then he put him in his room, locked the door, and he said: ‘You 
must stay there until it’s your bedtime.’ And then when it washis bedtime he let him out and sent 
him to bed, and in the morning, he said: ‘I’m sorry, Dad for being a naughty boy yesterday and 
all last week’, and his father said: ‘All right then, I forgive you.’ And then Dad and he went 
down the park and his father bought him an ice-cream, they had a game of cricket and football, 
and then he rolled in the grass and had lots of fun with his father. That night they came home 
and they said to each other funny things. When they got home they all had tea and watched 
television and that night he wasn’t naughty. And all next week he wasn’t. And then he went to 
bed and the next morning he was very happy and he stopped behaving naughtily for a long 
time. And then they lived happily ever after that and Richard grew up to be a big boy. 


Picture 4 


(Laughs. 4min.) Once upon a time there was a happy family; there was the mother, Joan, 
and the father was called Jim and they had a baby called John. And the baby was only one year 
old. They had a house of their own, and the next day was Tuesday, and it was the mother’s 
birthday, and she was thirty-one. And in the evening the neighbours had lots of presents to give 
her and father had a new dress to give her. They invited some of the neighbours in for tea and 
they seen television, they seen the Adventures of Tub Boat Annie, and it was very funny. And 
after that they seen other things and had their tea at the same time. And at nine o’clock the 
neighbours went, but two stayed until ten. When ten o’clock came they went, and they opened 
the presents, looked at them and packed them away, she said: ‘It’s time for you to go to bed, 
John’, and she said ‘Good night’, and she kissed him. And then Dad came in and the mother 
said: ‘That’s enough now, Jim’, and he says ‘All right then, good night, John’, and John went 
to sleep and it was quarter to 11, and then eleven o’clock striked and Jim and Joan went to bed, 
and from then on they lived happy ever after. (Q. concerning the raised fist—-why? etc.) 
He was pretending the baby’s done something; no, the baby wasn’t frightened because he heard 
him say funny things. 
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Is that in the park? Once upon a time there was a family and there was five in the family; 
there was two girls, the mother and father and one boy. And one day on a Tuesday the father 
Joe said: ‘It’s my birthday next week. Have you collected any money to buy anything for my 
birthday? I have got a little surprise to give mum.’ And the next week came, and in the after- 
noon one of the little girls went into the bedroom, and on the dressing table she found a watch, 
and she took it to her mother and she said: ‘Look what I’ve found on the dressing table.’ She 
says: ‘Oh, don’t touch that, that’s Daddy’s present.’ And she says: ‘Put it back’, and as she 
was putting it back she forgot what her mother said, and she was so slow that she put it on the 
floor, and she was playing with it, and she heard that it wasn’t going. And she quite forgot all 
about what her Mother said; and the carpet was next to the fire, and the boy came in, playing 
cowboys, and he charged round the room with a bit of rope, and he was twirling it about when 
all of a sudden it hit the watch on the carpet, and it flew up in the air, and it went right into the 
fire, and it started to burn. And just then the father came. And she says :‘ Your watch went into 
the fire!’ And he says: ‘Who did that?’ and he says: ‘Come here!’ shaking his fist. And she 
says: ‘I didn’t do it. It was John; he was playing cowboys and he had a big rope and he knocked 
it into the fire.’ He says: ‘Where’s Jobn then?’ And just then John came out of the bathroom. 
And he says: ‘You naughty boy!’ And he hit him hard. The mother knew what was going on 
and she nipped out and bought another watch, and she says : ‘Here!’ And he says: ‘That’s very 
kind of you!’ And then day after day they forgot about what happened and they were happy. 


Picture 6 


(2 min.) Once upon a time there was a family; there was three in the family. There was mother 
and father, Jim and Margaret, and there was a little boy called George. One day Margaret was 
complaining about George wanting everything. And she said: ‘I can’t do anything about it’ 
(the father said this), ‘except that it is near his birthday. I don’t know why he wants some toys 
when it’s near his birthday, or is it sweets he wants?’ ‘He wants even Easter eggs, sweets and 
Easter eggs. He’ll just have to wait until Easter comes’ (said his mother). ‘He can’t have 
Easter eggs, just can’t have Easter eggs.’ And he cried and cried sitting on the chair. The days 
passed and they forgot about it. One Saturday morning he heard his father and mother talking 
about his birthday. Then he says: ‘I want some toys.’ The father says: ‘Not again! Well, it’s 
your birthday next week.’ And then he still cried until Friday came....No, when Friday came 
his birthday was here, and Jim (Dad) said: ‘All right, what do you want for your birthday?’ 
And he says: ‘I want a farm set.’ And Jim says: ‘All right.’ And he brought him back a farm 
set, and there was four horses to it, there was three cows and there was another three cows. There 
was ten sheep and two ponies, and there was fields for the animals and there was a house for the 
farmer and his family. And he had a great game with them, and he never forgot the day his 
Dad got him the farm. And he had great fun with it and his father and mother were happy, and 
so was the boy. 


Examples of stories by normal children 


Girl, aged 10 years 1 month 
Intelligence Quotient, assumed average 
Stblings. Two sisters, aged 20 and 16 years 


Picture 0 


Once a baby was born. It cried a lot for a few days. The mother was very busy and had to 
keep stopping to watch it. The mother had to stay by it till it went to sleep. . . till it cried itself 
to sleep. She went off then and done some more of her work, but often the baby would wake up 
and start crying again. The mother thought that this would not happen; she thought that she 
would have a baby that would not cry. A week went by and baby did not cry so much. It 
would go to sleep and not wake up till the morning. The mother was pleased when the baby 
went to sleep quick; then every day her work would be finished. (Q iii) A little girl. (Q iv) It 
was naughty at first and then it got better. It would just cry and did not go to sleep very well. 
(Q vii) Just rocked the cot. (Q viii) Yes, I think very much, but I told you she did not like it 
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very much when it kept crying and she could not get on with her work. (Q ix) Oh, yes, he 
liked the baby very much as well, but not when it cried sometime all night and he had to get 
up in the night and tell his wife. 


Picture 1 

A very naughty boy would not do as his mother told him. Mother and father had a talk about 
it. The father said that whenever he does wrong he must be smacked for doing it. Again he done 
a naughty thing by not going to school. His mother smacked him as she had been told to; then 
he would sulk. His mother and father watched the tele and did not mind about him. Another 
punishment was not to watch tele and go to bed very very early. When his mother said ‘Bed’, 
he would sit on the floor and not answer her, for he did not like going to bed. His brother picked 
him up and carried him to his bed. He was very annoyed at this. He would not go to sleep till 
very very late. When his father and mother came to bed, he would pretend he was asleep. 
{Q v) No, because he is such a naughty boy. (Q vi) They only like him very much when he is 
good but that hardly ever happens. (Q vii) No, because they smack him (with a smile). (Q viii) 
He only liked them when they said nice things about him and didn’t smack him. (Q ix) No, 
because he had to miss the television to carry his brother to his bed. (Q x) No, he doesn’t like 
his brother at all because he doesn’t want to go to bed when he’s told and his brother takes him. 


Picture 2A 


A little girl had a brother; it was very young. Mother and fether didn’t care for the little girl 
very much, but the little baby they liked most. She had to take herself up to bed; before her 
brother was born, her mother would take her up to bed. She wished this boy had never been 
born. This little girl was a very good girl and helped her mother. Even if she did help her mother, 
her mother would not think anything of her. (‘What about her father?’) Her father is just the 
same as her mother: he thought more of the baby than what he did of the girl. (‘What happened 
in the end?’) The mother and father did not know that one night when they were out the child 
packed up her little case and left. The child was never seen again, only by other people. (‘Were 
they sorry or not?’) Oh, they were sorry for what they’ve done and they tried to get her back, 
but she gave them one more chance. She said: ‘If you like the baby more than me, I will go 
away and never come back.’ (‘And how did it all end?’) Well, they loved the baby and her the 
same. They managed to like her just as much as they did the baby. 


Picture 3 


A little boy had a stool. He would sit on it and think of all different things. He would close 
the door of his bedroom and not go downstairs until he was called. Mother and father were worried. 
about this because they wondered what he thought about. All he thought about was his school. 
He liked school very much, and sometimes, instead of just sitting on the stool, he would take 
some paper out and write. The mother and father loved this little boy very much indeed, and 
he loved them. He did not see his mother much in the day for he was at school most of the 
time. He was very young, about five. He liked school because he liked learning things. (‘What 
did he write?’) He liked writing stories. (‘What kind of stories?’) Stories that he imagined, and 
liked to be and liked to find out things. 


Picture 4 


A man was teaching his son how to box. He was a boxer himself and a very good one; he wanted 
his son to become a man like him. As he (the son) grew older, he could fight better. At his school 
he had lessons at boxing and he was the best of his class. His teacher did not know what his 
father was. When he was very much older, he took up boxing and made a living that way. 
(Q i) When he was young his mother would hold him up so that he could box. (Q ii) No, she did 
not mind at all because she wanted him as well to become a boxer. 


Picture 5 


A child was walking along in a wood when she saw some beautiful butterflies. She wanted to 
keep them, but she knew it was cruel. Her father and mother had told her not to keep butterflies 
because they die quickly in a jar. Every day she went to the wood to see whether her butterflies 
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were there but she was not successful every day. Sometimes she could walk through the wood 
with her mother and father. Every day after breakfast she would go and look at the place in the 
wood where her butterflies were. Once she went and her butterflies were not there and she never 
saw them again. She was very sorry because she liked these butterflies. (‘What is she doing in 
the picture?’) She is looking at them and pointing to them. (‘Who is this other person?’) Her 
father, telling her to come back. (‘Where is her mother?’) This is one of the days when her 
mother had to stay indoors. 


Picture 6 


A girl liked playing offices on a chair, but when it came to dinner time and her mother wanted 
the chair, she would not let her have it. Her mother had to pick her off, but as soon as she turned 
her back, she jumped on the chair again. This was not at all nice for a child. The mother told the 
father. He said there is nothing to do but buy a new chair. He said: ‘We'll have to let her have 
that one up in her room.’ The mother disagreed with the father. One said the girl could have 
it, and the other said not. In the end the father won, the child could have the chair. (Q ii} 
‘Yes, but she doesn’t think it’s neceasary to argue about it. 


Boy, aged 8 years 7 months 
Intelligence Quotient, assumed average 
Siblings. One brother aged 10 years and 1 sister aged 1 year 9 months 


Picture 0 


One day when I was rocking my baby she closed her eyes and went to sleep. The birds was 
singing and chirping. (ii) The mother. (iv) Good. (v) Not always. (vi) Gets in a bad temper. 
(vii) (a longish pause) Smacks her. (viii) She likes her. (ix) The baby’s father is a nice father. 
He goes to work four days a week. (Q) Cutting the steel. 


Picture 1 


The mother and the father of the child are sitting together and the baby is behind. The mother 
and father are watching the television and the baby is playing. The baby hears another man 
coming through the door. The man is his brother. (i) A good boy. (ii) Always. (v) Very much. 
(vi) Yes, always. (vii) Not too much. (viii) Not always. When they put him to bed too early he. 
doesn’t like them. (ix) Yes. (x) Yes. 


Picture 2 


The father is glad that he’s got a baby girl and so is the mother, but the little boy is not 
because he wanted a brother. (i) He’s thinking that his baby sister is all right: he might as well 
have one. (ii) Good (after a pause). (ii) Not always. (iv) Well (a pause) like when his mother 
says ‘Go to bed’ ho starts arguing. (v) Get annoyed with him and smack him. (vii) Both of 
them. (Q vii repeated) The same. 


Picture 3 


The boy is thinking what he can do today. (Q) He thinks to play football, but he has no ball, 
so he asks his mother if he can buy a ball. His mother says ‘Yes’, so he goes and buys a ball. 
When he’s got the ball he goes to play football. Before that he asks all his friends to come out 
and play with him. (Q) He’s a good player and he’s a good goalee. 


Picture 4 


(A longish pause) The mother is carrying her baby. The fathor is putting his fists up at the 
baby. He is very angry with the baby. The baby starts to cry. (Q) The father is angry because 
the baby cries all day. (Why?) Because he don’t like going to bed. (ii) No. (Q) No, the father is 
not going to do anything (to the baby). 


Picture 5 


The little girl is making a fire and she is throwing on some sticks. The gardener comes along 
and tells her not to make fires in his garden. He tells her to put the fire out and go away. So 
ahe gets some earth and spreads it over the fire. (Q) Yes, she puts it out. (i) The girl’s mother 
does not know she is there because she is in her house. (ii) Puts her to bed straight away. 
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Picture 6 

The mother and father are arguing, and the baby is sitting on the chair listening. He does not 
know what they are talking about. (ii) He’s thinking he’ll go to his bedroom and play with his 
toys instead of staying there. (Q) They’re arguing who is going to drive the car today. (iv) In 
the end the mother drives the car. (Q) No, the little boy doesn’t mind who drives the car. His 
mother took him down to the park in the car. He took his bike. 


REFERENCE 


Jackson, L. (1950). Emotional attitudes towards the family of normal, neurotic and delinquent 
children. Brit. J. Psychol. 41, 36-51; 173-85. 


(Manuscript recetved 11 June 1963) 


Brit. J. Psychol. (1964), 55, 3, pp. 355-364 355 
Printed in Great Britain 


AN EXPERIMENTAL STUDY OF IMAGERY AND ITS 
RELATION TO ABILITIES AND INTERESTS 


By K. RAY CHOWDHURY anp P. E. VERNON 
University of London, Birkbeck College and Institute of Education 


Student subjects were assessed for four main types of imagery employed in carrying out short 
mental tasks, on the basis of their introspections. Some relation was found between these 
categories and regularity-irregalarity of respiration, as claimed by Golla and Short; but no 
consistent relation was found with ordinary questionnaire self-reports nor with some of the 
alleged teste of imagery. 

There was slight confirmation only of the supposed relevance of visual imagery to spatial 
ability. However, a number of associations at moderate to high levels of significance were found 
with (self-rating) teste of interests in different fields, and to a lesser extent with information 
about these fields. 


I. Inrropvcrion 


One of the areas in which individual differences were first studied was that of 
mental imagery, as a result of Galton’s (1883) famous ‘inquiries’ with his ‘breakfast- 
table questionary’. His finding that many scholars and scientists reported complete 
absence of visual imagery launched a long train of investigations into the functions 
of imagery in thinking. Bartlett (1927), for example, in a symposium in this 
Journal, held that imagery tends to appear when blookages occur in trains of thought, 
but that visual reproductions of experience are generally more distorted and con- 
densed than verbalized memories. Many other writers supposed that individuals 
could be classified into imagery types—visiles, audiles, motiles, etc., or more simply 
into visualizers and verbalizers. It was assumed that these differences played an 
important part in the perception and retention of different kinds of information: that 
visualizers, for example, should be taught differently from verbalizers, and would be 
adept at different skills. Since, however, there seemed to be no reliable methods of 
establishing a person’s type, and probably mixed types were commoner than pure 
ones, interest in this topic waned, and there has been little investigation in recent 
years. 

Among the more systematic studies of introspective data were those of Betts, 
Carey and Burt. Betts (1909) expanded Galton’s questionary so as to give a fair 
chance for images of every modality to be reported, and asked his subjects to grade 
each image on a 7-point scale from ‘perfectly clear’ to ‘no image’. His results 
indicated that those who ranked their imagery high or low in one sense tended to do 
about the same in other senses; also that there was little or no relation between the 
use of visual imagery in various intellectual tasks and the subjects’ abilities at these 
tasks. 

Carey (1915) applied several of the alleged objective tests of imagery, but found 
these of little value. However, she claimed that reliable introspective reports could 
be obtained with school children, and noted that there was a tendency for negative 
correlations between strength of visual imagery and tests of higher mental processes, 
or g, suggesting that imagery might even be detrimental to academic studies. Again, 
in 1947, Brower found no relation between the reported intensities of images of 
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various modalities and the Otis intelligence test. That questionnaire techniques may 
be made to yield more meaningful results by applying such complex types of analysis 
as between-person correlations and factorization was shown by Burt in 1938. Twelve 
subjects were selected from an earlier study by Burt and Davies who had been found 
to possess exceptionally vivid images of one particular type, whether visual, auditory 
or motor—4 subjects for each type. These subjects were given a questionnaire which 
required them to grade the strength of their mental images of about a hundred 
different experiences. The 12 sets of gradings were intercorrelated and four factors - 
were extracted. The first or general factor presumably indicates the tendency which 
all persons have to recollect certain experiences more vividly than others, regardless 
of their own particular imagery and of the imagery suggested by each experience. 
The three remaining factors evidently represented visual, auditory and motor types 
of persons. 

A number of more objective tests have been proposed for the assessment of strength 
of imagery, though in no case is there any convincing evidence of validity. Useful 
summaries are available in Carey’s (1915) article and Woodworth’s (1938) text-book. 
These include the Letter Square, based on the ability to reproduce letters arranged in 
a square matrix in a different order from that in which they were learnt (cf. Myers, 
1911). Similarly, Fernald (1912) supposed that visualizers would be better able to 
spell words backwards from their visual images than would verbalizers. In the 
testimony or Aussage test, visualization is supposed to be a help to fullness, though 
not to accuracy, of description. Kraepelin is credited with using tests of fluency of 
association with visual and auditory stimulus words. Bowers (1931) found a small 
but significant correlation between the ease of learning visual and kinaesthetic words 
and the clearness of imagery claimed for them, but no corresponding correlation for 
auditory words. Roe’s (1951) well-known studies of scientists indicated that imagery 
is relevant to choice of vocation, the more theoretical being more inclined to be 
verbalizers than the more experimental workers. She claimed that verbalists gave a 
much larger total of responses to the Rorschach inkblot test than did visualists. 

Still other writers have used tests of spatial ability or k% factor, assuming that these 
depend on visual imagery—for example Clarke (1937) and Ormiston (1939). The 
introspections of El Koussy’s (1935) subjects indeed suggested that subjects frequently 
resort to visualization, but hardly justify the inference that success at such tests can 
be used as a measure of strength of imagery. A more productive approach is that of 
Barratt (1953), whose subjects rated the strength and other attributes of their imagery 
when performing spatial and other types of tests. He was able to show that those 
who rated their visual imagery higher on the space tests did score more highly, whereas 
no such differences occurred on non-verbal reasoning tests. 

Quite a different attack has been through the study of respiratory rhythms, which 
appear to vary with the type of mental imagery. It has long been observed that there 
are individual differences in regularity of respiration, and Angell & Thompson (1899) 
considered that this depends on the degree to which the subject is in a state of 
equilibrium, undisturbed by environmental changes. They found that the rhythm 
was generally regular also during voluntary attention, but that it became irregular 


when there was a tendency to verbalize, as when the subjects were asked to recall 
nonsense syllables. 
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Golla & Antonovitch (1929) examined the regularity of breathing of 67 normal 
subjects, claiming an association between visual imagery and regular breathing on 
the one hand, and auditory imagery (with a tendency to vocalize) and irregular 
breathing on the other. Their findings were confirmed by Wittkower (1934) and 
Paterson (1935), who also compared the breathing records of psychotic patients and 
normals. In 1943 Golla, Hutton & Walter investigated a further physiological con- 
comitant of imagery, namely the electrical activity of the posterior areas of the brain, 
recorded by means of the electroencephalogram. They distinguished three main types 
of alpha records: (i) M (minus) type with alpha rhythms below 104V., on which 
opening or closing the eyes or mental activity had no effect; (ii) R (responsive) type 
with alpha rhythms within the normal range of 10-50 4V. when the eyes are closed; 
this was blocked or much attenuated with eyes open, and diminished if mental 
activity proceeded while the eyes are closed; (iii) P (persistent) type with alpha 
rhythms of normal amplitude, persisting relatively unchanged during opening of the 
eyes or mental activity. They claimed a high correlation between M type and 
visualizing, the P, and to a lesser extent, the R type being more inclined to auditory- 
kinaesthetic or verbal imagery. 

Short (1953) adopted the above methods with certain modifications. Instead of 
recording the respiratory rhythms with a pneumograph and ink-tracing device, he 
placed a thermocouple over the nostrils to convert the breath temperature into 
electrical energy for recording with the EEG amplifier. Short examined epileptic and 
other patients at the Burden Neurological Institute, together with 75 normal subjects, 
mostly university students. On the basis of introspections while carrying out a series 
of mental tasks, he classified them into two main imagery types, visual and verbal- 
motor. The visualists breathed regularly and showed frequent blocking of alpha- 
thythms, while the verbalists breathed irregularly and showed alpha-persistence. 
However when verbalists attempted a problem requiring predominantly visual 
images, then physiological changes characteristic of visualists were apt to occur. 

The present investigation was planned, first, to repeat Short’s work in part and to 
compare his method of classifying imagery with the traditional questionnaire and 
alleged objective tests, since we felt considerable doubts as to the possibilities of 
categorizing individuals into consistent types. Secondly, we wished to explore the 
associations, if any, between individual differences in imagery and abilities or interests. 


II. THE PRESENT INVESTIGATION 


Subjects. Graduate teachers under training for the Postgraduate Certificate Course 
in the Department of Education, Kings College, were chosen as a suitable group of 
subjects for several reasons. First, it seemed desirable to employ intelligent adults, 
since stress was to be laid on detailed introspective data. Secondly, it was desirable 
to have subjects possessing a wide range of fairly stable interests, and this was likely 
to be true of students in training as teachers of languages, history, science subjects, 
eto. 

Since the collection of introspections and breathing records involved individual 
testing, it was not possible to use as large a, number of subjects as one would wish. 
However 34 men and 36 women (aged 21-26) eventually completed all tests between 
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January and March 1955. Good rapport with the students was obtained by a 
preliminary meeting, at which the objects of the investigation were explained, also 
by securing the help of student representatives in planning individual sessions. 

Methods: (a) Introspections and breathing records. Practical difficulties made it 
impossible to obtain EEG records, and the breathing records were obtained with 
quite simple devices: (i) a clockwork kymograph giving one revolution in 30-180 sec. ; 
(ii) a rubber sack or pneumograph connected to: (iii) a Marey’s tambour consisting 
of a shallow metal vessel enclosed by a thin rubber membrane, with a light lever 
resting on it; (iv) a stylus with an ink tracing capsule; (v) a Jacquet chronoscope. 

After preliminary conversation and instructions, allowing about 4 min. for the 
subject’s breathing to settle down, a 1-minute practice trial was carried out, con- 
sisting of the mental rehearsal of any story the subject could recollect and the 
calculation of a simple multiplication problem. The subject then relaxed with eyes 
closed for 5 min., and his normal respiratory curves were recorded for 2 min. Six tasks 
were then given in turn: a sum, recalling the story of Noah’s ark, solving a 3-dimen- 
sional problem based on cubes, rehearsing the National Anthem, an argument and 
the Lord’s Prayer. These lasted about 20 seo. each, 60 seo. for the cube problem. 
Each was followed by some 14 min. of introspection on the mental processes used in 
carrying out the task, and a further 1 min. rest-pause before the next task. The total 
time per subject was about 30 min. 

The remaining tests were given in two group sessions with the whole body of 
students, each session lasting about 2 hr. There was no time limit for the Question- 
naire or for the Interests Survey. 

(b) Questionnaire. This was based on a version devised by Prof. Burt. It asked for 
self-assessments of the vividness of visual, auditory or kinaesthetio imagery in 
28 imaginary situations, and yielded three scores for the contrasted imagery 


(c) Fluency tests. Subjects wrote down for 14 min. each as many red objects, blue 
objects, harmonious or pleasant sounds, and harsh or unpleasant sounds as possible. 
‘These provided scores for visual and auditory ‘fluency’ and, when combined, a 
measure of verbal fluency. Since the mean correlation between two visual, or two 
auditory, lists was 0-599, and between a visual and an auditory list 0-502, it seems 
probable that scores depend much more on verbal ability than on the particular 
sense, or imagery, modality. 

(d) Rorschach test. Following Roe (1951) and Golla et al. (1943), five plates from the 
Rorschach test (nos. 1, 3, 6, 8, 10) were shown on colour slides for 4 min. each, and 
subjects wrote any responses that occurred to them on duplicated outlines of the 
blots. These were not scored fully, but animal, non-animal and movement and total 
responses were counted; the proportion of non-animal to total responses. appeared to 
be the most promising indicator of imagery type. 

(e) Ability tests. The abilities thought to be most relevant were verbal and spatial, 
and the following tests were selected, most of which had been designed for use with 
high-grade personnel in the Royal Navy: (i) vocabulary test, SP 193-4 (10 min.); 
(ii) non-verbal g test, SP 192 (20 min.); (iii) copying (spatial) test, SP 97 (10 min.); 
(iv) paper formboard, SP 76 (10 min.); (v) English usage test (10 min.); (vi) exami- 
nation marks in Principles of Education. 
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(f) Interests survey and information tests. An interests test was constructed along 
the lines of Strong’s Vocational Interest Blank, with lists of occupations, school 
subjects, periodicals, leisure-time activities, eto., each item to be checked ++, +, 0, 
— or — — according to liking or disliking. The items were classified by content (not, as 
in the Strong Blank, by empirical group differences) to provide measures of the 
following interests: (i) artistic, subclassified into active and passive interests; 
(ii) business; (iii) mechanioal-constructional (for men); (iv) domestic (for women); 
(v) gregarious-social ; (vi) handicraft; (vii) literary, with active and passive subgroups; 
(viii) musical, active and passive; (ix) outdoor-athletic; (x) scientific; (xi) dramatic- 
theatrical; (xii) welfare-humanitarian. 

In addition, a general knowledge test was constructed containing 12 corresponding 
sections (but not differentiating between active and passive artistic interests), each 
section with 10 to 16 multiple-choice items of information relevant to the interest. 
The total score on all sections of this test was taken as an additional measure of verbal 
(g +v) ability. 


IO. ANALYSIS OF RESULTS 


Since some of the distributions of scores were skewed or irregular, they were all 
converted to a standard scale ranging from +5 to —65 for correlational purposes. In 
the case of interests and information tests, where significant sex differences were 
noted, the distributions were normalized separately, so that each sex obtained a mean 
of zero on each variable. No appreciable sex difference occurred in the imagery data. 

Factorization of abilities. Table 1 shows the inter-correlations of eight ability tests. 
It will be seen that, in this highly selected student group, there is no trace of a general 
factor, and that the non-verbal test, designed as a measure of g, correlates strongly 
with the two spatial tests. A centroid factor analysis confirmed that the first three 
tests could be used as measures of spatial, and nos. 4, 7 and 8 as measures of verbal, 
abilities. 

Table 1. Inter-correlations of ability tests 
1 2 3 4 5 6 7 8 


1. Non-verbal g — 0-582 0669 —0374 —00l4 —0017 ~0-335 —0-019 
2. Paper formboard -— — 0-655 — 0-289 0:063 —015l —0315 0-058 
8. Copying (spatial) — — — — 0-281 0:163 —0048 — 0223 0-150 
4. Vocabulary — _ — — 0-130 0-144 0-604 0-667 
5. English usage — — — — — — 0-015 0-115 O177 
6. Verbal fluency — — — — — — 0-185 0-077 
7. Examination marks — — — — — — — 0-285 
8. General knowledge — — — — — — — — 


In an analysis of the reliability and consistency of the interests and information 
tests, the latter had been tried out on a sample of graduate teachers under training 
at Goldsmiths’ College (14 men, 29 women). The mean reliability of the 12 subtests 
was 0-655. For the main group of subjects, the correlations between the two measures 
of each interest are shown in Table 2. 

Considering that the tests were in an early stage of development, the amount of 
positive overlapping between these two approaches to interest measurement is fairly 
promising, though obviously rather irregular. We might, however, expect more con- 
sistent agreement between each student’s pattern or profile of scores on the two 
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Table 2. Correlations between interests survey and information subtests 


Men Women Men Women 
Artistic 0-446 0-481 Literary 0-660 0-529 
Business 0-285 0-123 Musical 0-649 0-197 
Constructional 0-546 — Outdoor 0:079 0:079 
Domestico — 0-083 Scientific 0-467 0-417 
Gregarious 0-208 0-241 Theatrical 0-500 0-438 
Handicraft — 0-099 0-262 Welfare 0-104 0-307 


measures, and the following formula (based on a technique described by Allport & 
Vernon, 1931) was applied to the normalized scores: 


N 1 
(X+ r= E(X + Y{+...+2(Xy+ Yy)*] 
R =x — r r -1 
> X?#4+ Y Y?- i EX} +... + EXA EYR. EY] 
A A 


å.. N= AA n = number of interest categories; X = score on each interest 
category; Y = score on each information subtest. The standard deviations for all 
scores are approximately 2 and the means zero. 

The over-all correlations are still not very high, though better than the average 
coefficients for separate categories. It would appear that men show greater con- 
sistency between their interests and information than women do. 


Table 3. Correlations between interests and information tests 


Mean of separate Pattern 
coefficients coefficients 
Men 0-349 0-480 
Women 0-231 0-274 


In scoring the breathing records, the distances between successive crests were 
measured in millimetres, both for all the rest periods combined and for all the task 
periods combined. From these measurements the length of each subject’s median 
breath, together with his 90th and 10th percentiles were calculated. The two latter 
quantities provided a measure of the range or degree of irregularity of breathing span 
under rest, or under task, conditions. Since, however, a considerable correlation was 
observed between median and range (i.e. slower breathers tended to exhibit more 
variability), a correction was applied, based on the regression of range on median. 

The correlation between the regularity scores at rest and during tasks was 0-240, 
which is significant only at the 5% level, suggesting that the characteristics of 
breathing vary considerably with the situation. However, the two measures were 
averaged in exploring the relations between the questionnaire and objective tests of 
imagery, shown in Table 4. 

There is some confirmation for Short’s claim that visualizers breathe more regu- 
larly (r + 0-378), and possibly for a relation between Rorschach non-animal responses 
and kinaesthetic imagery. But the remaining coefficients negate any consistent 
relationship between different types of assessment. Thus the auditory questionnaire 
bears no relation to auditory fluency, nor the kinaesthetic questionnaire to breathing 
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Table 4. Correlations between measures of tmagery 





1 2 3 4 5 6 7 
1. Questionnaire: visual — 0-368 —0-292 0-229 0-088 0-101 0-378 
2. Questionnaire: auditory — — —0-008 0-136 — 0024 0-031 0-167 
8. Questionnaire: kinaesthetic — — — 0-130 0:055 0-334 0-004 
4. Visual fluency — 0-624 0-410 0-106 
5. Auditory fluency — — — — — 0-394 0-048 
6. Rorschach non-animal — — — — — — 0-218 
7. Breathing regularity — — — — — — — 


irregularity; and the Rorschach score overlaps more closely with both measures of 
fluency. 

Short has commented on the extreme difficulties of classifying introspections 
regarding imagery. We did not attempt to impose any a priori categories on our 
records, but first classified under some eight headings which seemed to emerge from 
the material itself. The numbers of remarks by each subject falling under these 
headings were totalled and tetrachoric intercorrelations were calculated between the 
headings to see how far they overlapped. In this way, four reasonably distinct 
categories were reached, defined as follows: 

I. Visual-passive, including reports such as ‘pictured to myself’, ‘imagining 
myself seeing’, and images of scenes, objects, people, etc., not in motion. In view of 
the positive correlation of this category with regular breathing, a small weighting was 
also given to the latter variable in totalling the scores. 

II. Auditory-passive, including reports such as ‘conscious of, or hearing one’s 
self-produced speech’, and audition of sounds, music or speech from other persons or 
things. A small weighting was also given to auditory scores in the questionnaire. 

IO. Visual-active against Verbal. These two subcategories were so highly corre- 
lated inversely, that it seemed preferable to accept them as a bipolar factor. Visual- 
active includes reports on self-activity, e.g. ‘I was looking at the screen in a theatre’, 
‘I looked at the cube and divided it in pieces’, also moving scenes such as ‘animals 
going in two by two’. Verbal was restricted to such statements as ‘I said to myself’, 
but excluded awareness of mouth or throat movements. The Rorschach score was 
also given a small, arbitrary weighting, since it showed some correlations with the 
introspective totals (cf. Chowdhury, 1968). 

IV. Kinaesthetic, i.e. consciousness of movements or contractions of the tongue, 
eye muscles, hands, eto. Irregular breathing was also taken into account. 

Finally the highest 15 students and the lowest 15 on each of these ‘types’ were 
picked out, and their scores on the various tests employed in the investigation were 
compared. Tables 5-8 list any group differences between highs and lows that reached 
various levels of significance, using the two-tailed t-test. ts which are asterisked are 
to some extent inflated, since these variables were actually included in determining 
the imagery-type scores. 

There is a definite relation between this type of visual imagery and regular 
breathing, though less close than that found by Short. However, the written 
questionnaire responses not only fail to correspond with the introspective records, but 
tend to contradict them. Though there is no consistent tendency for these visualizers 
to score above average on spatial tests, they are weak in vocabulary and slightly 
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superior on @ non-verbal ‘g’ test. Mechanical-constructional information and 
scientific interests show a more positive relation, and artistic, handicraft, theatrical 
interests and information slight negative relations. 


Table 5. Concomitants of high or low visual-passive imagery 


Highs superior on t P Lows superior on t P 

Regular breathing 522 0-001 Vocabulary 2:62 0-05 

Mechanical-constructional information 3-96 0-601 Theatrical information 2-16 0-06 

Scientific interests 2-76 0-05 Visual imagery 1-96 0-10 

Business interests 1-95 0-10 (questionnaire) 

Non-verbal ‘g’ 1-92 0-10 Artistic information 1:82 0-10 

Domestic information 1-88 0-10 Domestic interests 1-74 0-10 
Handicraft intereste 1:72 0-10 
Artistic interests 1-64 0-20 
Gregarious intereste 1:52 0-20 
Theatrical interests 1:49 0-20 


Table 6. Concomitants of high or low auditory-passive imagery 


Highs superior on t P Lows superior on. t P 
Auditory imagery (questionnaire)* 4-05 0-01 Regular breathing 1-56 0-20 
Literary information 2:25 0-05 Visual fluency 1:40 0-20 
English usage 1-97 0-10 Auditory fluency 1:39 0-20 
Literary-active interests 1-80 0-10 Welfare interests 1-82 0-20 
Mochanical-constructional interests 1:65 0-20 
Principles of education 161 0-20 
Visual imagery (questionnaire) 1-57 0-20 
Theatrical information 1-53 0-20 
Musical information 1-36 0-20 
Rorschach animal responses 1-84 0-20 

Table 7. Concomstants of high visual-active against verbal imagery 

High visual-active superior on t P High verbal superior on t P 
Rorschach non-animal responses* 3-57 0-001 Outdoor activities 1-57 0-20 
Welfare intereste 2-86 0-01 Business information 1-41 0-20 
Kinaesthetic imagery (questionnaire) 2-21 0-05 
Rorschach animal responses 2-05 0-05 
Mechanical-constructional interests 1-86 0-10 
Literary-passive interests 1-35 0-20 


Table 8. Concomitants of high or low kinaesthetic imagery 


Highs superior on t 'P Lows superior on t P 
Irregular breathing* 4:07 0-001 Scientific interests 1-26 0-03 
Domestic interests 3-78 0-001 Business interests 1-33 0-02 
Handioraft interests 3-69 0-001 
Visual imagery (questionnaire) 217 005 
Artistic-active intereste 2-08 0-05 
Artistic interests 1-95 0-10 


* These t-values are inflated. See text. 


The auditory group is rather consistently, though to a small extent, superior on 
several tests of ‘v’ factor, literary information and interest. There is also some 
relation to musical information and interest, though not at an acceptable level of 
significance. 

The visual-active, as contrasted with the verbal, type shows few significant rela- 
tionships, except possibly with certain interests and, unexpectedly, with kinaesthetic 
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questionnaire responses. However, as posited, there is a closer relation with 
Rorschach non-animal than with animal responses. 

The kinaesthetic type shows irregular breathing, but claims strong visual rather 
than kinaesthetic imagery in the questionnaire. These subjects appear to be definitely 
above average in handicraft and active artistic interests, and (among women) in 
domestic activities; but there is no indication of any relation to athletic inclinations. 

In conclusion: a greater number of relationships, at moderate to good levels of 
significance, have been established between the introspective imagery categories and 
measures (self-ratings) of interests than with either information or ability tests, or 
other measures alleged to be diagnostic of imagery. However there is certainly room 
for further work in reaching a more adequate classification and assessment of intro- 
spections about imagery. We should suggest that more extensive records should be 
collected in a variety of situations in order to explore the consistency with which 
subjects employ different modalities (thus the discrepancy between our intro- 
spective and questionnaire data needs to be resolved). It should then be possible to 
select representatives of relatively extreme (though not, of course, of pure) imagery 
types and to study their patterns of interests with more reliable tests. 


We are grateful for the assistance given by Prof. A. V. Judges and Mrs A. M. 
Blackwell, as well as for the co-operation of their students. 
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THE TITLES OF PAPERBACK BOOKS 


By W. P. BROWN 
Bedford College, London 


Ratings on Semantic Differential scales were used to assees the ‘connotative meaning’ of a set 
of book titles. Each book selected had been reissued in a paperback edition bearing a title 
different from the original title. Ratings of both titles were collected and compared. In most 
cases, the paperback titles were rated lower than the original titles on Evaluation and/or higher 
on Potency. The change of title is seen as an attempt to increase the ‘packege appeal’ of the 
book, perhaps by enhancing its capacity to hold the attention of the prospective purchaser. 


I. INTRODUCTION 


One of the many anxieties felt about the ‘paperback revolution’ has focused on 
the employment of what Todd (1961) calls ‘packaging techniques’ in the production 
of paperback books. She particularly cites ‘the lurid jackets on which pneumatic 
females may be trying to sell hot stories about call-girls but may equally be ‘‘gene- 
rating a sales impulse” for works by Zola, D. H. Lawrence, and Simone de Beauvoir’, 
as a device which illustrates ‘the contempt in which the purveyors of the mass media 
hold their customers’ (p. 104). It should be noted that she is not here criticizing 
the content of many paperbacks, as others have done (Orwell, 1944; Hoggart, 1957), 
but is rather raising the issue of the fittingness of the pictorial cover to the book 
behind it. The question of fittingness is one which is, in principle, open to empirical 
investigation; one might induce people to read a book without seeing its cover, and 
subsequently to judge the appropriateness of the cover for the book. More practical 
suggestions arise when it is recalled that many paperbacks are reissues of books which 
have already sold in hard-cover format. If we may safely assume that the ‘packaging’ 
of the original edition was appropriate to the book itself, then a comparison of the 
external properties of the two editions might go some way toward answering the 
question about fittingness: to the extent that the paperback displays external 
characteristics different from those of the original, the former are likely to include 
features which are not appropriate to the book itself. 

The external characteristics of a book, however, include more than the pictorial 
content of the cover stressed by Todd. The title of the book is another such charac- 
teristic, and may also be more or less appropriate to the book’s contents. While the 
majority of books reissued as paperbacks bear the same title as the original edition, 
in a minority of cases a new title is substituted. Again, if we accept that the original 
title was an appropriate one for the book, then evidence of material differences 
between it and the paperback title will bear on the issue of the fittingness of the 
latter. A study involving only the titles of books has the practical advantage that 
they can be readily detached from the books to which they apply. But there is a 
further consideration: since changes of title are comparatively rare, when they do 
occur there are presumably strong reasons for the change. While no doubt these 
reasons vary from case to case, there may be an influential consideration common to 
them all; the publishers of paperbacks may have some positive conception of what is 
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a suitable title for a paperback—a conception to which the original title (however 
appropriate to the book) may fail to measure up. (The choice of pictorial cover 
designs might be influenced in much the same way.) If this were so, then one would. 
expect that all changes of title would be in some respect similar to one another. This 
possibility was investigated. 

I. Meron 


The study reported here was carried out on the titles of eight books, all fiction, 
with paperback titles which were not the original titles (see Table 1). An attempt was 
made to discover whether the two titles for each book had characteristically different 
‘connotative meanings’ from one another. Sixteen women undergraduates rated the 
sixteen titles on thirteen Semantic Differential scales, i.e. seven-point bipolar scales 
defined by a pair of opposed adjectives. The raters did not know that any relations 
held among the titles, and, while some said that certain of the titles were familiar, 
none claimed to have read any of the books named. 

The scales used were drawn from the study by Osgood & Suci (1955), and included 
four to represent each of the three main factors reported by them, Evaluation 
(pleasant—unpleasant, beautiful-ugly, kind-cruel, clean—dirty), Potency (strong—weak, 
large—small, hard—soft, heavy—light), and Activity (active—passtve, fast—slow, sharp—dull, 
hot-cold); the remaining scale was rough—smooth. 

The expectation, largely intuitive, was that the paperback titles would be rated 
lower on Evaluation and higher on Potency and Activity (and consequently rougher) 
than the original titles. 


I. RESULTS 


Intercorrelations among the scales indicated that the four scales measuring each 

. factor agreed with one another to an acceptable extent, with the exception of the 

hot—cold scale. This exception appeared to be due to denotative contamination 

(Osgood, 1962) arising from the presence of the words hot, warm, flame and ginger 
in certain titles. 

With eight pairs of titles being rated on thirteen scales, there were 104 comparisons 
between paperback and original titles to be made. The sign test was used to determine 
whether there was significant inter-rater agreement about the direction of the dif- 
ference between each title and its pair on each scale. In all, forty-eight of the 104 
differences were significant at or beyond the 0:05 level by the sign test (most were 
much more significant than this). Of the forty-eight significant differences, forty-one 
were in the expected direction. The other seven significant differences were very 
restricted in distribution, referring either to the largely invalid hot-cold scale, or to 
comparisons relating to one particular book (The Secret Ways/The Lost Frontier) 
which showed five significant differences in the opposite direction to that expected. 

In order to simplify the data for the purpose of making separate comparisons for 
each book, composite factor scores were computed by averaging the responses of each 
rater on the four Evaluation scales, the four Potency scales, and the three Activity 
scales (omitting hot-cold). Mean factor scores for each title were computed over all 
raters, and the differences between paired paperback and original titles in mean factor 
scores are shown in Table 1. Positive sign in the table indicates a difference in the 
expected direction, and the significance levels referred to derive from the application 
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of the sign test to the factor scores. It can be seen that, for the first book, there are 
significant differences on Evaluation and Potency which go against expectation, and 
that for the second book there is no significant difference on any factor. The remaining 
six books all show at least partial confirmation of the expectations. 


Table 1. Mean differences between paperback and original titles 


on the composite factor scores 
Factors of connotative meaning 

eaaa 

Paperback title Original title Evaluation Potency Activity 

The Secret Ways The Lost Frontier —1-11* — 1-4] ** — 0-88 

Scarecrow Lover Rapture in my Raga +0-16 +0-33 +027 

Murder by Neglect Harriet 43-56" +131 +0-48 

Flame in the Streets Hot Summer Night +1-97** + 1-08 +177 

The Intruder Line on Ginger +1-24** +0-85* — 0-54 

The Passionate Pilgrim Miss Nightingale’s Girls + 0°58 +1-81** +0°79 

AR Hands on Deck Warm Bodies +0:95 +1-14** + 1-60 
Something Wid Mary Ann +1:78** + 2-03** 4+2-20** 


* P < 005, ** P < 0-01, on a two-tailed sign test. 


IV. Disovussron 


The outcome of the investigation, then, is that for seven of the eight books there 
are differences between the paperback and original titles to which the Semantic 
Differential scales are sensitive, and that in a majority of cases the paperback titles 
are given lower ratings on Evaluation and higher ratings on Potency than the original 
titles receive. That the publishers should go to the trouble of devising new titles in 
this way suggests that they may consider it appropriate for paperback books to carry 
an aura of low Evaluation and high Potency. Why they should consider this appro- 
priate remains an open question. When Todd describes their attitude as one of con- 
tempt for their customers, she is attributing to the publishers the belief that only 
books with certain unsavoury characteristics could sell to a mass audience, implying 
that such a belief is false, and asserting that to hold such beliefs and attitudes is 
discreditable. The vigour of this indictment no doubt stems from the implications of 
a recourse to unpleasantness (low Evaluation) as a source of attractiveness, with the 
spectre of a cultural Gresham’s law (unavailingly exorcised by Williams, 1958) 
hovering in the background. 

More limited considerations follow from the recollection that the function of 
packaging is to attract and hold the attention of the prospective purchaser. Perhaps 
publishers assess the suitability of a title or pictorial cover for a paperback in terms 
of its effectiveness as an attention catcher. Certainly several of the factors known 
(Berlyne, 1960) to influence the direction of attention, such as colour, sensory in- 
tensity, and the representation of biologically significant stimuli (the ‘pneumatic 
females’), are liberally employed in paperback cover designs. As for the titles, while 
one might expect that words with unpleasant connotations would tend to be avoided, 
there is evidence (on the latencies of very simple reactions to words: Lanier, 1941; 
Osgood, Suci & Tannenbaum, 1957, p. 158; Newbigging, 1961) which suggests that, 
once attended to, unpleasant words may be more ‘arresting’ than pleasant ones. 
It is possible, therefore, that the ‘packaging’ of paperback books, including changes 
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in titles, may effectively contribute to achieving certain of the publishers’ aims. Such 
effectiveness, however, even if convincingly demonstrated, would not rebut a charge 
of contempt for one’s customers in the absence of agreement on the worth of the 
publishers’ aims, the legitimacy (rather than the effectiveness) of their techniques, 
and the compatibility of techniques and aims. There remains ample room for 
controversy. 

Finally, it may be noted that the connotative meanings assigned to the paperback 
‘package’ are not far removed from those of the contents of such packages, as 
described by some influential critics of the genre. Thus Orwell (1944) formulated the 
general ethos of certain paperback novels as ‘the cult of power. ..mixed up with a 
love of cruelty and wickedness for their own sakes’ (p. 245), and Hoggart (1957) has 
recently provided a similar and somewhat fuller analysis in his discussion of ‘sex- 
and-violence novels’. The dominant themes of their diagnosis—cruelty and wickedness, 
power and violence—correspond, at least roughly, to the sprigs of low Evaluation 
and high Potency which were grafted on to the books considered here, when their 
titles were changed for publication in paperback form. 
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NOTES ON COMMUNICATION IN HOSPITAL 


By G. W. H. LEYTHAM anv R. R. HETHERINGTON 
University of Liverpool 


Communication between staff and patients in hospital has been discussed in a 
Ministry of Health pamphlet (1963), and at special conferences in Oxford. Some 
initial inquiries into this topic have already been carried out by the Nuffield Research 
Unit at Liverpool (reports on various aspects of this work are available from the 
Department of Psychological Medicine, Liverpool University). One of the main tools 
in this kind of research is the interview, itself a problem in communication. These 
notes report an attempt to assess some of the possible sources of error, such as how 
the questions are phrased and by whom they are asked. 

New admissions to two medical wards, one male and the other female, were inter- 
viewed by an academic psychologist at the beginning of each week, and subsequent 
admissions were seen by a clinical psychologist later in the week. Patients were inter- 
viewed individually and in privacy. A standard set of questions relating to their 
illness, worries, and communications with the staff were asked by each psychologist 
and verbatim responses were noted. Altogether, 111 patients (56 male; 55 female) 
were interviewed, ages ranged from 15 to 76 years, with a mean of 53-7. 

Comparisons between the two interviewers’ samples, containing sixty-six and forty- 
five patients respectively, showed that they did not differ significantly with respect 
to sex, age distribution, marital status, social class, religion, consultant in charge, 
diagnostic categories, length of illness, or period between admission and interview. 

Responses were classified and analysed by two other members of the unit. Only 
two questions produced significant differences between the interviewers: ‘What did 
you feel when you knew you would have to come into hospital?’ (x? = 7-78, P < 0:02) 
and ‘Have they told you how you are getting on?’ (x? = 8-00, P < 0-01). A further 
break-down in terms of the sex of the patient showed that in both cases the discre- 
pancy was attributable to the males interviewed by the clinical psychologist: nearly 
all of them had been favourably inclined towards coming into hospital, but hardly 
any of them thought they had been told how they were getting on. 

A study of the verbatim responses made by male patients to the first question was 
helpful. A typical reply to the clinical psychologist was: “Oh my word yes, it was a 
good thing.’ To the academic psychologist it was: ‘Oh I didn’t mind, no.’ Neither of 
these answers could have been to the set question (“What did you feel when you knew 
you would have to come into hospital?’), and on reflexion both interviewers recalled 
that if the patient hesitated they tended to add a rider: one adding something like 
‘Well, do you think it was a good thing?’, and the other asking ‘Did you mind coming 
in?’ They had thus induced opposite sets, the former wondering whether the patients 
had been glad to come in, and the latter whether they had been sorry. A further 
difficulty with this question concerned the tendency of some patients to confuse their 
feelings about coming into hospital with their subsequent feelings once they were 
there. Again, attitudes towards leaving home, while they undoubtedly influence 
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feelings about going into hospital, are not the same as attitudes towards the hospital 
as such: a mother is reluctant to leave her young children, but a lonely old woman 
is glad of the company on the hospital ward. Finally, some replies were difficult to 
classify: a response such as ‘I didn’t mind’ could be ‘favourable’, ‘neutral’ or 
‘unfavourable’ towards the hospital depending upon the way in which it was said. 

It is apparent from the above results that the original question will have to be 
broken down into several simpler and more direct questions; tone of voice will have 
to be noted alongside verbatim responses; and an overall impression recorded at the 
time by ticking one of the coding categories. 

. In reply to the second question (‘Have they told you how you are getting ont’), 
the men interviewed by the clinical psychologist said ‘No, not really’ or ‘They’re 
waiting for the tests to come through’, while those seen by the academic psychologist 
made remarks such as ‘The doctor came this morning and said “be patient”’ and 
‘I was examined today and he said I was improving’. Following up these differences 
it was found that the latter group had been interviewed shortly after ward rounds, 
while the former group was seen in the morning, some time after the last medical 
examinations. Some of the answers suggested that merely being seen by the doctor 
during the first week in hospital gave patients the impression that they had been told 
how they were getting on, but that as time went by non-committal statements, such 
as ‘You are doing fine’, conveyed less and less information and changed in the patient’s 
estimation from a medical opinion to a social pleasantry. 

The importance of the time factor in hospital research was brought out still further 
when responses to another question, ‘Have they told you what’s wrong with you?’, 
were assessed. All the patients seen were interviewed a week later by a psychiatrist, 
who also asked this question. At the first interview 41:4 % said they had been told, 
and a week later the figure was 58 %. This did not represent a simple addition, how- 
ever, as Over a quarter of those who originally said they had been told denied it at 
the second interview. Either they had reinterpreted the information they had 

received during the first week, or they had forgotten that they had been told. 
‘To find out just how well patients do recall medical statements, a consultant was 
asked to write down exactly what he said to forty-seven out-patients. About an 
hour later they were asked if they could remember what the doctor had told them. 
In this short time the group as a whole had forgotten 37 % of the original statements. 
Certain things were remembered better than others, and various distortions occurred: 
all subsequent visits were recalled but nearly 60% of the instructions telling the 
patient what to do were forgotten or wrongly recalled! The number of statements 
remembered correctly was found to be related to age (younger patients recalled fewer), 
anxiety level (those with an average level remembered more), and amount of informa- 
tion given by the doctor (the range was two to fifteen statements, and nobody 
receiving more than four statements remembered them all). 

Good and effective communications in hospitals are obviously very important both 
for the efficiency of the staff and the well-being of the patients. Much further research 
is needed in this area, and psychologists—aware of the factors which influence inter- 
view responses and recall, and familiar with information theory—could make a 
valuable contribution to it. 
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Oscillation Experienced in the Perception of Figures. By Kutstran HoLT-HANSEN. 
Copenhagen: Munksgaard. 1962. (Hist. Filos. Medd. Dan. Vid. Selsk., 39, 
no. 7.) Pp. 48. Kr. 9.00. 


Dr Holt-Hansen differentiates between three types of effect in which movement is experienced 
in the absence of any movement of a physical object: (i) the autokinetic phenomenon; 
(ii) where a figure is difficult to localize although as a physical object it is motionless; (iii) 
where parts of a figure appear to move in relation to other parte although the figure is 
stationary. This last phenomenon appears under conditions discovered by the author during 
his investigations. 

In his first experiment subjects viewed an isosceles triangle containing one obtuse angle. The 
side opposite to the obtuse angle was then seen to curve outwards away from the angle and, with 
continued viewing, movement effects were seen, the line appearing to curve to different extents, 
or to appear straight. Movements of the line were cyclical in nature and the rate of oscillation 
was measured by the subjects tapping, or adjusting a tone so that it varied in pitch together with 
the changes seen in the figure. 

Two main types of rhythm were found, the first, which was the more common, being a fluctua- 
tion with a periodicity around 0-7 cyc./sec., the second, a fluctuation with a periodicity from 
between 4 and 10 cyc./sec. The phenomenon was enhanced when vision was intermittent during 
stroboscopic illumination, the optimum effect arising with a stroboscopic frequency of about 
10 cyc./sec. Under these conditions the periodicity around 0-7 cyc./sec. was not affected by the 
stroboscope frequency. In further experiments, when the base of the triangle was perceived via 
one eye, and the remaining parts of the figure via the other eye, movement was still seen. From 
this it was concluded that the mechanisms responsible for the phenomenon were central rather 
than peripheral. 

Holt-Hansen’s work is clearly not yet complete, but the experiments so far reported are a 
model of clarity and ingenuity, and considerably extend knowledge of the conditions under which 
these movement phenomena arise. They also provide techniques by means of which the answers 
may be provided to further questions such as: 

(1) The oscillations have much in common with figure-ground and reversible perspective 
phenomena: are these latter phenomena affected in the same manner by stroboscopic illumination 
as oscillating autokinesis? 

(2) Is the oscillation dependent on external stimulation or do central mechanisms operate 
independently of stimulation? For example, would tachistoscopio observations taken at random 
small time intervals reveal the 0-7 cyc./sec. oscillation when plotted against a linear time scale? 

(3) It can be shown that reversible perspective and other phenomena are influenced by both 
the position of fixation of the eyes on the figure and, when the eyes remain fixated, by fluctuations 
of attention such that the subject attends to one part of the figure or the other. In his discussion 
Holt-Hansen considered eye-movements, but no acts of attention analogous to eye-movements. 
Could oscillations be affected by instructing the subject to attend to different parts of the 


figure? 0. B. M. HANSEL 


Structural Linguistics and Human Communication. By BERT MarmBERG. Berlin: 
' Springer. 1963. Pp. vii+210. DM. 32. 


To a psychologist, the title of this book holds out a promise which is not fulfilled; the subtitle 
is more communicative: ‘An Introduction into the Mechanism of Language and the Methodology 
of Linguistics’. In fact, Malmberg, Professor of Phonetics in the University of Lund, concen- 
trates mainly on structural methods in phonetics. In this field he is an authority, and reports 
interesting information collected from innumerable sources and relating to a score of languages. 
However, his aim is broader than this, his point of departure being ‘the place of language in 
human relations’ with linguistics to be understood as ‘a science of communication’. With this in 
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mind, Malmberg attempts to link linguistics with information theory, building, as it were, on 
Cherry, Miller and Wiener, with his own tools and materials. The result, alas, is not wholly 
successful. In the first place, the author seems to have been confused by the uses of information 
theory by electronic engineers and—among others—by psychologists. Thus he does not make an 
adequate distinction between first and subsequent orders of redundanoy (p. 34) and the statistical 
concepts and general uses of the theory sit uneasily together. Then, from the possibility that the 
nervous system uses a binary code, he attempts to introduce the Jacobson—Halle theory of 
distinctive features as @ possible perceptual code. Unfortunately, he continually uses as an 
illustration of a binary code, the Morse Code, which is of course at least a tertiary code (dot, dash 
and pause). This is by no means a trivial objection since, after an extensive treatment of the 
binary hypothesis, it emerges that the distinctive feature theory also requires triple choice-points, 
& point which is but briefly mentioned. Malmberg then mentions three authors with the comment 
that their results ‘do not seem to confirm entirely the hypothesis under discussion’ (p. 127) with 
no further details and no references! Thirdly, although the term ‘redundant’ is used frequently, 
and in novel situations, no mention is made of the relevant psychological literature, and the 
perceptual implications of the term are not fully realized (in both senses). For example, with 
two possible cues for a discrimination, the more powerful is termed distinctive and the other 
redundant (p. 93). 

A final major criticism is that although Malberg rebukes his predecessors, and some of his 
contemporaries, for their lack of scientific method, his own quoted experiments seem somewhat 
inadequate. For example, in examining the acoustic correlates of ‘accent’ (i.e. ‘stress’ by 
some definitions: there is little agreement in the fleld as to the use or meaning of these terms 
and concepts) ‘...the original varying pitch (of recorded Swedish sentences) was replaced by a 
monotone...To my ear, any accent difference between the words under examination had dis- 
appeared. When I listened to the words in isolation I was no longer able to hear which accent 
they had. This result would seem to be sufficient proof that pitch variations are indispensible 
for the accent difference’ (p. 105). Without seeming to pay slavish tribute to experimental design, 
large groups and impressive P-values, it seams to the reviewer that the experiment is totally 
inadequate, particularly since other authors (e.g. Fry) have found contrary results for English. 

The fundamental problem in experimental phonetics and psycho-linguistics is to find cor- 
respondences or correlations between the different levels of description of an utterance; the 
linguistic, the articulatory, the acoustic and the perceptual. Although Malmberg sometimes 
oscillates uncomfortably between, say, perceptual and articulatory description and distinctions, 
he is fully aware of the difficulties involved in establishing relationships, however conditional, 
between the levels, and illustrates these difficulties cogently. What is apparent in the book is 
the struggle of phonetics to achieve scientific status; to find a metalanguage and a methodology, 
and Malmberg’s treatment of the history of ideas is illuminating, aimed, it sometimes seems, 
directly at ‘those linguists of traditional orientation who would like to make contact with the 
new trends in the study of language’. One occasionally feels the pull of history on the author’s 
pen, but he manages to convey the fascination of historical changes in language and the influence 
of background on perception. If he does too often assume that linguistic realities are psycho- 
logical realities, and use the terms ‘identify’, ‘recognize’ and ‘perceive’ in such a way that he 
sometimes has two or three ghosts in the machine, he is not alone in that. Flow diagrams of the 
process help to understand the uses of such words, but his is inadequate, not fully applied and 
seems to have feed-back loops in the wrong places. 

The book is not easy to read, the index is inadequate, there is no author index (a vital neceasity 
in a book of this kind) and the references are not easy to find. Nevertheless, it occupies a place 
in the literature which the reviewer has not seen filled previously. It should be read by workers 
in psycho-linguistics but critically and not as an introduction to the field. Miller, although at 
least five years out of date, might prove a good starting point, but there is room for several 
volumes in this area. JOHN MORTON 
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Problemes de Psycho-Linguistique. Symposium de l'Association de psychologie 
scientifique de langue francaise. By J.de AJURIAGUERRA, F. BRESSON, 
P. Featssn, B. INmsLDER, P. Outmon and J. Pracur. Paris: Presses Uni- 
versitaires de France. 1963. Pp. 219. F. 16+ T.L. 


This symposium consists, first of all, of a number of longer papers summarizing work done in 
a particular area, each paper being followed by a disoussion, and secondly, of a number of shorter 
papers each reporting an individual study. It is agreeable to read, clear, perceptive and, with 
a few exceptions, sophisticated from the linguistic point of view—in fact, typically French, thus 
confirming national stereotypes! We should however take note of the fact that it is the French 
language rather than nationality that defines the participants. The biggest contingent, after 
Paris, comes from Geneva; indeed Geneva provides three to Paris’s two of the five longer papers. 
The French papers follow the American model, in their layout, in their experiments, and in 
providing up-to-date summaries not only of experimental work in psycho-linguistics but also 
(Bresson’s paper is excellent here) of the relevant information theory and structural linguistic 
theory approaches. The Genevese report only their own work, rich in classificatory detail but 
inelegant, and—a great deficiency—provide no bibliographies. Their theme, that the learning 
of logical operations is pre-linguistic though language may improve our mastery of them, is 
initiated by Piaget and supported by two interesting papers on the intellectual development of 
dysphasics, one by Ajuriaguerra and co-workers, the other by Inhelder and Siotis. On this central 
theme the symposiasts, contrasting themselves on occasion with the Russians, showed unanimity, 
strong support coming from Oléron, who contributed the fifth paper, excellent in itaelf but 
unfortunately saying nothing on his own work on deaf mutes. 

The shorter papers, which take up less than a third of the book, are of a lower standard than 
the others. One defect revealed by the experimental studies is to draw conclusions about our 
use of language as a whole from experiments, investigating the relationship between. variables 
such as frequency, familiarity, and perceptual threshold, which use very small samples of words 
chosen on, the basis of a single feature, such as frequency. As far as method goes, psychology 
emphasizes experiment, linguistics description; psycho-linguistics should make them more nearly 
equal partners. W. E. N. HOTOPF 


Science, Perception and Reality. By WILFRID SELLARS. London: Routledge and 
Kegan Paul. 1963. Pp. viii +366. 50s. 

Philosophy and Scientific Realism. By J.J.C. Smarr. London: Routledge and 
Kegan Paul. 1963. Pp. viii+160. 25s. 


Both these recent additions to the International Library of Philosophy and Scientific Method 
represent a revolt against the still widespread view of philosophy as concerned exclusively with 
clearing up logical muddles arising from the misuse of language. In ite place they suggest that 
it is the task of the philosopher to help us to reach an intelligible and comprehensive under- 
standing of our world in the light of contemporary scientific knowledge. Science, Perception 
and Reality is a compilation of recent papers and articles by Prof. Sellars (who has just moved 
from Yale University to Pittsburgh) covering a range of topics. In one of these, ‘Empiricism and 
the Philosophy of Mind’, he is specially concerned to attack what he calls ‘the myth of the given’ 
which has, he believes, bedevilled much of traditional Empiricism. Philosophy, like Science, he 
argues, is a self-supporting structure which requires no indubitable foundations. Philosophy and 
Sotentific Realism by Prof. Smart of Adelaide University is partly a compilation, but manages 
nevertheless to make a coherent unity. 

The community of outlook between these two philosophers is best shown in their respective 
opening chapters dealing with the function of philosophy. When it comes, however, to finding 
a place for man in their scientific-realist world view their viewpoints diverge. Thus, Sellars sees 
the problem as, in the first instance, a trilemme whose three horns are ‘(a) a dualism in which 
men as scientific objects are contrasted with the “minds” which are the source and principle of 
their existence as persons; (b) abandoning the reality of persons as well as manifest physical 
objects in favour of the exclusive reality of scientific objects; (c) returning once and for all to the 
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thesis of the merely “calculational” or “auxiliary” status of theoretical frameworks and to the 
affirmation of the primacy of the manifest image’ (p. 39). This is well said. But whereas this 
reviewer would accept these disjunctions as exhaustive and settle for option (a) as being the least 
unsatisfactory, Sellars believes he has found an escape by invoking what Kant called ‘The 
Kingdom of Ends’. Thus if we think of a ‘person’ as essentially a member of a community and 
so bound to oneself ‘in a network of rights and duties...’ the irreducibility of the personal is 
guaranteed, as it were, by ‘the irreducibility of the “ought” to the “is”’. 

Smart, on the contrary, commits himself unreservedly to option’ (b). ‘My thesis’, he states 
in chapter vı, ‘is that man is a physical mechanism.’ Smart, in fact, in company with some youth- 
ful followers in Australia, now represents the extreme wing of contemporary materialism. His 
avowed aim in writing this book is to purge us of what he calls our ‘anthropocentricities’. ‘Kant’s 
so-called Copernican Revolution’ he declares with, I think, some justification ‘was really just 
an anti-Copernican counter-revolution’. If we are to understand the world aright, that is in a 
truly objective way, we must start by disabusing ourselves of every claim to a unique status. 
Thus, although the human nervous system may be more complex than other natural mechanisms 
we are not entitled to postulate any ‘emergent’ qualities as supervening at any point of the 
evolutionary process that connects us to the world of inorganic matter. In particular conscious- 
ness must be eliminated. To his credit, however, Smart refuses to avail himself for this purpose 
of the facile bahaviourism of Ryle and Co. but relies instead on the ‘Brain Process Theory’ where 
he acknowledges his debt to U. T. Place (this Journal, 37, 1956, 44-50). The gist of this intriguing 
theory is that since introspective reports are ‘topic neutral’ (i.e. when a subject says he is in 
pain we cannot tell from his protocol alone whether he is referring to something psychical or to 
something physical) we are justified, in the light of the neurophysiological evidence, in identifying 
the referent of such statements with something phystcal (i.e. with brain processes). For tho 
elimination of colours and other secondary qualities, however, Smart falls back on the well tried 
{though to me unconvincing) arguments of operationism. More original are his attempts to get 
rid of anthropocentricity from our conception of time. Terms like ‘past’, ‘present’ and ‘future’ 
have to be replaced by terms like ‘earlier’, ‘contemporaneous’ and ‘later’. He also speculates 
about the properties that would be needed for a truly cosmic language in which we could com- 
municate with other rational but non-human species in space. 

Both these books will repay study but Prof. Sellars’s is strictly technical philosophy written 
for the benefit of his fellow professionals and his labyrinthine argumente and stodgy prose make 
few concessions to the layman. Professor Smart, on the other hand, is nearly always eminently 
readable, and his clear-cut provocative ideas should make a powerful impact on the contemporary 
philosophical scene. JOEN BELOFF 


The Scientific Evolution of Psychology, vol. 1. By J. R. Kanror. Granville, Ohio: 
The Principia Press. 1963. Pp. xxii+387. $10.00. 


Prof. Kantor’s aim is to trace the development of psychology from the days of the early 
Ionian philosophers to the close of the scholastic period. ‘Previous historians of psychology’, 
he éomplains, ‘immured in a dualistic culture, have imposed a spiritistic patina on what the 
original writers discussed.’ ‘The evolution of psychology’, as he sees it, displays two broad 
‘cycles or waves’. On its first emergence it appeared as essentially a ‘naturalistic science’—a 
mode of approach which reached its peak with Plato and his immediate followers. With Philo 
and Plotinus it sank into ‘transcendentalism’, and dropped to its lowest depth with Augustine 
and Aquinas. It rose once again with Hobbes and Descartes, and ultimately, owing to the influence 
of Pavlov, ‘changed ita entire character’. ‘The question was raised as to why psychologists 
should concern themselves with consciousness and similar transcendent matters.’ The outcome 
was behaviourism. Yet even current behaviouriam, in Prof. Kantor’s view, is not wholly satis- 
factory; in its place we must substitute what he describes as ‘interbehaviouriam’—e final de- 
velopment which will form the concluding theme of his second volume. 

Some of Dr Kantor’s interpretations of the leading Greek and Latin authors whom he dis- 
‘cusses, a8 well as his slips in the spelling of Greek words, will set most classical historians 
wondering whether, instead of reading what they wrote in the original, he has not read into them 
what he would like them to have said. When Socrates talked about the ‘soul’, we are told, he 
‘was merely using the term as we should use it in speaking of ‘the soul of kindness’; and Plato, 
so far from holding any ‘theory of transcendental entities beyond the realm of space and time’ 
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(as Russell’s History of Western Philosophy declares), was actually a down-to-earth, realistic, 
rational, and mathematical thinker. The prevailing notion that Plato and Socrates believed in 
the immortality of an immaterial soul or a world of eternal ideas, such as goodness and the other 
values, is the result partly of the ‘inverted’ explanations of post-Platonic writers like Plotinus, 
Augustine and Aquinas, and partly of the ‘transducing translations’ of nineteenth-century 
scholars, steeped in ‘religious superstitions derived from the Judaeo-Christian tradition of their 
age’. No one who has read the Phaedo or the Theaetetus in the original Greek could, I think, 
possibly accept these revolutionary interpretations. Contrary to what Prof. Kantor supposes 
the belief in a life after death was not part of the Jewish tradition; and the articles of Christian 
creed maintain, not the immortality of the soul, but the resurrection of the body. Indeed, 
Aquinas and other theologians actually condemned the Platonic doctrines as heretical. 
Nevertheless, there is much that is both instructive and provocative in Dr Kantor’s discussion. 
Like Russell, he seeks to relate the outlook of the various philosophers with whom he deals to 
their general cultural background, and particularly the state of knowledge in other fields of 
science. This perhaps is the most illuminating part of his history. But his volume can hardly be 
recommended as a text-book for psychological students who do not already possess some first- 
hand acquaintance with the views of the various writers whom he seeks to fit into his highly 


simplified evolutionary scheme. OYRIL BURT 


Imagination. By, E. J. Furtone. London: Allen and Unwin. 1961. Pp. xiv+110. 
18s. 


Within the brief space of 100 odd pages Prof. Furlong has undertaken three major tasks: 
(1) philosophical elucidation of the meaning of ‘imagination’, (2) exposition and criticism of 
current theories of dreaming and artistic creativity, and (3) historical exegesis and re-interpreta- 
tion of the role assigned to imagination in the theories of Hume and Kant. 

The eluaidatory section contains three distinctions signified by the terms ‘in imagination’, 
‘with imagination’ and ‘supposal’. While the first two present little difficulty, the notion of 
‘supposal’, which plays a large part in the section on dreams, is subjected to rather puzzling 
treatment. Two senses of the word are distinguished and illustrated by the sentences: ‘Peter, 
suppose (imagine) you are on the top of Everest’, and ‘Peter supposes (imagines) that he is 
really driving a space machine’. Supposal in the first case is defined as ‘to mentally consider’ 
and named ‘supposal plain’ to differentiate it from the second case in which supposal is equated. 
with ‘falsely think’ or ‘falsely believe’. 

Apart from a minor confusion which arises when the author subsequently categorizes dreams 
as instances of ‘false supposal’, a serious difficulty is encountered with the ambiguity of such 
phrases as ‘falsely think’ and ‘falsely believe’. I may, for example, truly believe that Michigan 
is in Canada. Do I ‘falsely believe’ because the proposition is itself false? 

The distinction between ‘supposal plain’ and supposal as ‘false belief’ could presumably be 
made by talking of imagination with and without belief in the reality of what we imagine. Indeed, 
we are told that supposal plain passes into false supposal ‘. . .when Peter forgets that his expecta- 
tions are copies: he takes the copy for the real’. Illusions and hallucinations ‘(in so far as they 
deceive)’ are also given as instances of false supposal. It seams that the phrase ‘false supposal’ 
is to serve the purpose of characterizing a mental state. Can it at the same time connote the 
truth value of the proposition supposed or believed? 

When the author describes dreams as instances of false supposal the phrase is presumably 
intended to mark a particular kind of mental state. Later in the text, however, we are presented 
with a hypothetical dream ‘...that Australia has won the test match. We wake up, turn on the 
wireless, and the announcer confirms our dream.... Hence, in this dream we could not be said 
to have falsely supposed.’ 

The conclusion that there is a confusion here brought about by the ambiguity of such phrases 
as ‘false belief’ is hard to avoid, and the position remains unclear throughout the text. 

In the section on dreams some cogent common-sense arguments are advanced against the 
kind of dream theory advocated by Malcolm. The notion of a frontier between sleep and wake- 
fulness with no intermediate state is adequately disposed of. A chapter on images contains 
speculation about empirical matters with no reference to the wealth of actual data accumulated 
by psychologists. ‘It may be useful’ we are told ‘to take account of the experience of a blind 
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man—blind from birth. How far would he be inclined to use the image terminology?’ The author 
invents his blind man rather than finding one so afflicted and asking him. 

Two small concluding chapters on Hume and Kant contain a clear exposition of their respective 
viewpoints. It is suggested that Kant’s ‘productive imagination’ may be regarded as ‘supposal 
plain’ but the matter is not pursued. The reader is left with the impression that far too big a 
task has been attempted in far too small a book. The style is urbane but the content lacks the 
subtlety and rigour that one has come to associate with the best of modern philosophy. 

J. £. CLARKSON 


Affect, Imagery, Consciousness. Volume u. The Negative Affects. By SIVAN S. 
TomKINS. New York: Springer; London: Tavistock. 1963. Pp. 580. 65s. 


In the first volume of his treatise, the author propounded his theory of the affect system as a 
primary source of human motivation, and as distinct from and independent of the drive system. 
Although the latter signals information which excites narrowly directed types of behaviour such 
as are necessary for self-maintenance, the former is responsible for more general and enduring 
kinds of activity, rewarding them through the positive affects and punishing them through the 
negative. The nature of the affect experienced was linked to increase or decrease of stimulation. 
Sudden increase was hypothesized to produce startle or fear; less sudden increase, excitement 
or interest. Prolonged high-level stimulation resulted in distress, more sustained but less toxic 
than fear. Sudden decrease was said to give rise to laughter, and less sudden decrease, to joy. 
But the nature of the affects was also influenced by the removal, reduction or interruption of 
existing affective states. 

In his first volume the author also expounded the nature and sources of the positive affects. 
In this volume he has turned to the negative affects: first, distress-anguish; secondly, shame- 
humiliation, with which are associated shyness and guilt, all being in opposition to interest and 
joy; and thirdly, contempt—disgust, the latter being closely associated with the primitive drive 
of food rejection. The author attaches great importance to humiliation and ita avoidance in the 
development of personality, linking excessive humiliation with the paranoid personality. 

There is much here to interest those who wish to consider carefully the very detailed discussion 
of these complex emotional states in all their intricacies, their beginnings in the infant and their 
further development in the child in reaction to parental treatment and other forms of environ- 
mental situation. But the presentation of the argument appears unsystematic and is often 
difficult to follow; it is hard to grasp what the author intends. Moreover, the general theory of 
affect seams to be based largely on a priors reasoning, too often illustrated only by casual 
observations or by lengthy citations of, for instance, the history of the ‘evil eye’, the writings 
of Dostoevsky and Strindberg. In places case histories and experimental data are included, 
though the value of the latter is decreased by the absence of references (presumably to be quoted 
in the final volume of the publication). But again these appear to be illustrative, rather than 
constituting the basis of hypotheses of the nature and development of the emotional states. Of 
course there is a shortage of reliable experimental data, it being difficult to design satisfactory 
techniques of observation and assessment. Nevertheless, it is a pity that so much of the analysis 
is presented as if its statements were in fact proved, rather than in the form of hypotheses which 
could be put to some experimental test. 

The reader who is prepared to devote much time and effort in unravelling the author’s argu- 
ment, and in extracting that which is valid from that which is pure assumption, will doubtless 
profit from so doing. But it is not a task to be lightly attempted. 

M. D. VERNON 


Current Perspectives in Social Psychology; Readings with Commentary. Edited by 
E. P. HOLLANDER and Raymond G. Hunt. New York and London: Oxford 
University Press. 1963. Pp. xi+ 557. 36s. 

When we have read the various editions of Newcomb and Hartley’s Readings in Social Psycho- 


logy we know something of what social psychologists have found out about life. We know what 
people actually did in the ‘extreme’ situation of a concentration camp, or what the influence 
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of sex and status are in the deliberations of juries. Hollander and Hunt in this volume hardly 
touch this sort of matter but, as their title suggests, focus on second-order questions of method, 
conceptual framework, and theory. In their own words, they aim to give attention to the 
broadest range of prominent and productive viewpoints which characterize the field today. 

The actual readings consist of fifty papers selected from publications that appeared between 
1950 and 1961. Fifteen contributions are from the Psychological Review, twelve from other 
psychological journals, eleven from sociological and anthropological journals, eleven from books, 
and one appears to be original. (There is a lone European voice, Hilde Himmelweit’s. It is a 
pity that she has been represented by an abridgement from a UNESCO publication, which is 
over-condensed and anyway only an interim account of data.) 

The papers are organized in eight sections under currently seminal headings, viz.: Culture, 
Learning and Group Identification; Personality and Society; Language and Communication; 
Person Perception, Interaction and Role; Attitudes and Cognition; Normative Behaviour, 
Conformity and Intra-Group Processes; Leadership, Power and Innovation. 

Each section is introduced by a commentary by the editors. These are more than. a justification 
for the authors’ names on the cover. They give an over-view of thinking in each area, in general, 
and show how it is represented by the present papers. They provide extensive cross-references 
to other papers in other sections of the volume, not only in terms of content but with respect to 
their intellectual history. For example, they point out that Bruner’s On Perceptual Readiness 
contribution was the stimulus for Berkowitz on Judgmental Processes in Personality; Brown 
on How Shall a Thing be Called? ; Cantril on Perception and Interpersonal Relations; and Steiner 
on Accuracy of Soctal Perception. Further references to outside books and articles are freely 
made. 

It is seen then that this book in no sense replaces that of Newcomb and Hartley, but is the 
next step for the student in this field. It documenta the next step that social psychology itself 
has taken. 

It is a paper-back. It is, however, in medium octavo format, excellently bound and printed. 


At the price it is a good ‘buy’. HALLA BELOFP 


Personality and Social Systems. Edited by NEIL J. Smmisnrand Wint1am T. SMELSER. 
New York and London: J. Wiley. 1963. Pp. xi+ 660. 68s. 


Although one is sometimes tempted to think that we may be getting too many compilations 
of previously published work by different hands, it would be quite unjust to regard the present 
volume as excess luggage. It should be, on the contrary, an extremely useful book. Sixty articles 
are included, and these cover a very wide range and are selected from many different journals. 
There are six main sections in the book, sections two to six being further subdivided. The first 
section consists of a fairly short introductory chapter by the editors, in which they outline their 
view of the field which the selections cover; and each of the other five sections has a short pre- 
liminary outline. Section two deals with theoretical and methodological issues. The reviewer 
found this section perhaps the most interesting, since it is in general concerned with the kind of 
problems which arise when psychology and sociology come into contact. The article by Reinhard 
Bendix on compliant behaviour and personality, reprinted from the American Journal of 
Soctology, 1952, raises basic questions which cannot fail to be of concern to the psychologist and 
sociologist interested in relationships between personality and culture. 

The third section of the book deals with personality variables as dependent in relation to inde- 
pendent social system variables. Among the more familiar pieces here is R, K. Merton’s ‘ Bureau- 
cratic structure and personality’. Among those which were new to the reviewer were one by 
George de Vos on guilt towards parents, achievement and arranged marriage among the Japanese, 
reprinted from Psychiairy, 1960, and one by Lee and Schneider on hypertension and arterio- 
sclerosis among executives, reprinted from the Journal of the American Medical Association, 
1958. If the findings of the latter article are to be depended upon, they suggest that we may have 
been too ready to assume a tendency for the life of the business executive to dispose men to these 
disorders. The comparison was, admittedly, made between executives and non-executive white- 
collar workers, but the findings reported at least enjoin caution. 

The fourth section stands the previous section on its head, so to speak, and deals with social’ 
system variables as dependent variables and personality variables as independent variables. 
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Perhaps the most interesting subsection here is that concerned with personality and social 
change. One short but interesting article which the reviewer for one would have been most 
unlikely to come across elsewhere is by E. M. Bruner on ‘Cultural transmission and cultural 
change’, reprinted from the Southwestern Journal of Anthropology, 1956. The fifth section deals 
with the ‘combination of personality and social variables to account for empirical regularities’, 
while the sixth section considers the relation of social structures to the ‘rehabilitation’ of 
personality—-for example, the article by Doris Gilbert and D. J. Levinson on ‘Ideology, person- 
ality and institutional policy in the mental hospital’; and Sol Ginsburg’s article on social workers 
and social therapy, reprinted from Social Oasework, 1951. The reviewer feels even less qualified 
to comment on these last two sections than on the earlier ones. 

To repeat, this is an exceptionally interesting and varied selection which should be an invaluable 
source of food for thought for studente, teachers and researchers in psychology and sociology. 
There are just two things to which one might take exception. The fact that the pages are double- 
columned will not please those who dislike this form of printing; and references are given in. 
different ways, according to the system used by the journal concerned. Consistency would have 
been an advantage, though perhaps the time and cost involved might not have been really 
justified. D. GRAHAM 


Personality Development and Psychopathology. A Dynamic Approach. By NORMAN 
Camron. Boston: Houghton and Mifflin. 1963. Pp. xxi+793. $8.75. 


Although this is a very long book, and occasionally repetitious, Norman Cameron has never 
been an ‘over-includer’. He proceeds with admirable clarity on the systematic course indicated 
by the title. Only rarely, when he is leaning particularly heavily on psychoanalytic doctrine 
rather than on his vast and perceptive clinical experience, does his customary good sense seem. 
less in evidence. 

‘The mature super-ego.. .amounte to the presence of society’s moral representative, not only 
right in the home, but right in one’s most private, personal experience. This presence, at its best, 
guides a person’s life along socially approved lines.’ Surely society generally approves the modal 
patterns of conduct and pays scant regard to individual differences, often with disastrous resulta? 

The account of personality development is a fairly orthodox psychoanalytic one, including 
what is always alleged to be the convenient shorthand of such terms as super-ego, anal fixation. 
and the oedipal child, which the reviewer always feels constrained to translate freely into incon- 
venient long-hand. The author’s account is, indeed, so good that one hopes that it will not be 
necessary for it to be done again without at least some tentative indications as to how the 
numerous suppositions might be confirmed or refuted. We are told, for example, that depressive 
personalities show ‘an unusual devotion to eating and drinking for their own sake, addiction. to 
smoking and chewing...’. Somebody could find out whether or not this is true. 

The egocentricity of psychoanalytic theory is less in evidence here than is often the case; 
but it is not absent. Other people tend to be seen as need-satisfiers. ‘Needs for human com- 
panionship, for freedom of action...play significant roles in preserving personal integrity.... 
Why do we leave them out? We confine ourselves to sexual and aggressive drives because under 
ordinary conditions these are the drives which create major problems in behavior pathology.’ 
Two pages later (p. 134): ‘Direct sexual and aggressive drive satisfaction requires the reciprocal 
behavior of another person if it is to be complete. This is not true of satisfying hunger or thirst.’ 
It is psychological isolation from other persons as persons, not from human bodies in bed or in 
a boxing ring, that contributes to the determination to commit suicide. The need for human 
companionship is usually left out, not because it is unimportant, but because we do not know 
how to talk about it. 

‘Recreation, creative activity, and sex intercourse’ are spoken of as ‘temporary regressive 
episodes’ as though that was all that they were. Creative activity in particular may contain a 
temporary regressive element; but it may, in the main, be progressive and integrative at a higher 
level than had previously been attained. 

These rather general cavils, to which a few minor ones could have been added, are far out- 

_ weighed by the numerous excellent features, and are by no means representative of the author’s 
views. The accounts of symptom formation and of the predominance and operation of different 
defence mechanisms in different clinical syndromes are especially clear and helpful. Altogether 
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one feels unusually confident that psychoanalytic insights are being applied by someone who 
really knows psychiatry in all its aspects. Accordingly this book can be recommended to all 
those training to become psychiatrists or clinical psychologists as an authoritative treatment of 
ita subject matter by one of the most versatile and unbiased psychiatrists of the present time. 


G. A. FOULDS 


Modern Perspectives in Child Development. Edited by A.J.Sountr and 8. A. 
Provenon. New York: International Universities Press; London: Bailey Bros. 
and Swinfen. 1964. Pp. xxi+666. 112s. 


This volume, produced to honour Milton Senn on his sixtieth birthday by his present and former 
colleagues and students, demonstrates by its breadth of coverage the scope of his concern in the 
fields of child development, paediatrics, child guidance, medical and general education; while 
the nature of his influence can be seen in the close association—amounting at times to fusion— 
of medical and psychiatric points of view. 

Of the forty-two contributors, about one half are paediatricians. It is interesting to see how 
this profession, so influential in America, is examining its own assumptions and methods, taking 
increasing cognisance of children’s personal needs, and seeking to define its role in relation to 
psychiatry. 

Most of the remaining contributors are psychiatrists or psychoanalyste; there are two or three 

representatives each of psychology, education and social work. The reason for the comparative 
neglect of the psychological contribution to knowledge of child development appears to be that 
the predominantly clinical team is less interested in the quantitative approach, which of necessity 
confines itself to the measurement of variables abstracted from the whole, than in the description. 
of the total personality, or at least of whole areas of functioning which largely defy the psycho- 
logist’s present tools. 
, The most substantial chapter is a 100-page essay (plus 25 pages of bibliography) by Dane Prugh 
discussing children’s illnesses in the light of psychosomatic concepts. Most of the papers are 
less ambitious, but by no means inconsiderable. Of particular interest to psychologists are one 
by Anna Freud on the role of regression in mental development; one by John Doris on the evalua- 
tion of the intellect of the brain-damaged child; a review by Richmond and Caldwell of present 
knowledge concerning the effecte of child-rearing practices; two chapters on child guidance, and. 
several on the attitudes of physicians to such questions as school avoidance, adolescents’ 
problems and the hospitalization of young children. There is also a case study, illustrating the 
individual-centred approach of the Yale Longitudinal Child Study initiated by Kris and Senn, 
which might have been made to yield more hypotheses than are produced to demonstrate its 
fruitfulness. 

Most stimulating of all is an essay in which Lawrence K. Frank envisages the science of human 
development as an emergent discipline, destined to transcend the barriers between the contribu- 
tory sciences and to replace their borrowed conception of linear causal sequences by new concepts 
of interrelationships between the many simultaneous ongoing processes that constitute a living 
organism. This chapter and the book as a whole present many challenges to our current assump- 


tions. TERENCE MOORE 


The Family and Human Adaptation. By Tuzoporn Lipz. London: The Hogarth 
Press and the Institute of Psychoanalysis. 1964. Pp. 120. 25s. 


This book consista of three lectures: the Mona Bronfman Sheckman Lectures in Social 
Psychiatry at Tulane University in 1961. The lecturer addressed himself to psychiatrists, anthro- 
pologists, psychologists, sociologists and members of allied professions. The book would provide 
thoughtful reading for a train journey, but, although full of interesting and interestingly pre- 
sented ideas, is somewhat disappointing. The reviewer’s impression is that professionally trained 
readers of the kinds envisaged by Dr Lidz would read it with enjoyment and interest but without 
finding anything they did not already know, or having their outlook changed in any important 
way. However, beginners and students in the subjects mentioned would find the book a useful 
formulation, in a short space, of numerous ideas about the family and its functions, problems 
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and changes, which would be the starting-points of various associated trains of thought and the 
pegs on which to hang many of the concepts necessary for their work. 

Perhaps this is the way in which the book should be viewed, because it is simply a group of 
lectures bringing a certain outlook into focus. The first lecture is about the family and human 
adaptation in the scientific ers, the second about family organization and personality structure, 
and the third about the family, language and ego functions. 

In reading the third lecture one does not want to attribute to the author the intention to claim 
that schizophrenia is produced by conditions in the family which led to failures in learning clear 
and socially adapted forms of verbalization, conceptual thinking and problem solving, but what 
he says often comes near to giving this impression. Surely unless the psychodynamics of the 
problems of schizophrenia can be focused clearly we are simply talking like the ‘conscious’ 
psychologists who deal with individual development as though it had no unconscious dynamics, 
but was based on the processes of conditioning. 

Schizophrenia is, according to Dr Lidz, ‘a gross failure to attain or maintain ego integration’, 
and he adds that ‘schizophrenic patients received a faulty and confused grounding in linguistic 
meanings, as well as in other instrumental techniques, that both limited their adaptive capacities 
and permitted them to escape from insoluble conflict or irreconcilable contradictions by 
abandoning the meaning system of their culture’ (p. 5). This leaves the fundamental psycho- 
dynamic problem open. The illogicalities of the schizophrenic could not be de-conditioned without 
a transformation of his unconscious psychodynamics. BR. W. PIOKFORD 


Leonardo da Vinci; Psychoanalytic Notes on the Enigma. By K. R. ErssLER. London: 
Hogarth Press. 1962. Pp. xx +375. 


This book falls into two main parts. The first consists of a somewhat polemical discussion of 
the relevance, in principle, of a psychoanalytic approach to art, irrespective of actual mistakes 
that have been found in Freud’s discussion of Leonardo. In the second half, Dr Eissler embarks 
on a lengthy consideration of the personal and sexual aspects of Leonardo’s life in relation to his 
artistic output. 

The book is likely to appeal only to those with highly specialized interest in the subject-matter. 
For Dr Eissler’s material is not well marshalled and his technical vocabulary and some lengthy 
sentences make the going heavy. 

There are incidental rewards. For oxample, when referring in passing to Goya, Dr Hissler 
remarks on his capacity to paint unconscious aspects of his sitters’ personalities. Does this bear 
on the rather strange fact that Goya was a fashionable painter in spite of the traite of cruelty, 
vanity, mean, spiritedness and the like that stand revealed in some of his portraite? Did his 
eminent sitters not see the evidence of these traits? 

JOAN WYNN REEVES 


The Evolution of Psychiatry in Scotland. By Sm Daviy Henpgrson. Edinburgh: 
Livingstone. 1964. Pp. vii+300. 32s. 6d. 


This delightful book is written by the most eminent of living British psychiatrists, who has 
become a part of the history of his speciality in his own lifetime. The first half of the book contains 
biographies of leading reformers and psychiatrists and an account of the development of the 
famous Scottish Royal Mental Hospitals. The second half is mainly autobiographical and ends 
with the author’s views on the future of psychiatry. 

It is interesting that the book was published almost at the same time as the 1963 Harveian 
Oration by Sir Aubrey Lewis. The difference of approach and emphasis between Henderson and 
Lewis is almost identical with that between their predecessors Clouston and Maudsley nearly 
100 years ago. Henderson is enthusiastic about the wide application of psychiatric knowledge 
to society and boldly claims that crime is a disease, while Lewis is cautious and wishes to confine 
psychiatry to its many unsolved clinical problems. 

Whether one agrees with Sir David’s enthusiastic optimism or not, this book can be unre- 
servedly recommended to all psychiatrists, psychologists and others who are interested in the 
state of British psychiatry, past and present, 

FRANK FISH 
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Psychiatry for Students. By Davip StarrorD-CiarK. London: Allen and Unwin. 
1964, Pp. 277. 358. 


Dr Stafford-Clark’s Pelican on ‘Psychiatry Today’ was so admirable and vivid thet teachers 
of psychiatry to medical students have been waiting for the text-book they hoped he would 
write: it turns out to be a qualified success. However, even the apparent shortcomings may be 
intentional. The student is provided with strikingly little information, which means that glaring 
omissions and a high degree of selectivity occur. This economy in factual content may be based 
on experience that students have a limited tolerance for new information. The psychodynamic 
hypothesis is presented in a chapter just four pages long, on the basis of two concepts, repression. 
and the unconscious mind. 

The author holds that the chief contribution which psychiatry can make in training of future 
doctors is the psychosomatic orientation, and he urges on his readers the view that psychological 
_ illness is ‘fundamentally an aspect of all illness’. Aubrey Lewis and others have warned psy- 

chiatrists against making the claim that more than other physicians they have a premium on 
humanitarian feeling ; in claiming the psychosomatic approach as the psychiatrist’s main strength 
in the medical curriculum, the author disregards the likelihood that the general physician will 
resent the usurpation, and question the accuracy of the assertion that discovery of the effects 
of excessive and undischarged emotion has thrown light on the aetiology of illness in general. 
The student reader is told in the first pages that the author’s intention is to concentrate on those 
aspects of psychiatry which are of relevance to any practising doctor. Thirty-seven brief case 
histories are presented as illustrations. The induction of hypnosis and indications for its use are 
set out in eleven pages. 

An individual system of classification is used. Functional neuroses comprise hysterical and 
obsessive-compulsive reactions. Anxiety states, depressive illness and mania are grouped as 
affective disorders. Schizophrenia is in a category by iteelf. Acute confusional states are grouped 
with ‘other psychiatric emergencies’. Puerperal psychoses form a separate category. The 
personality disorders are classified under the general heading ‘disorders due to failure of normal 
development’, with the amentias and the instinctual anomalies (the latter including alcohol 
addiction). 

Another unusual feature is the use of exhortation. Readers are enjoined to be compassionate 
to patients, and are told that psychiatry contributes to medicine the underlining of a single 
fundamental truth, the essential wholeness and dignity of man. Such frank attitude-moulding 
is rare in medical text-books, but may well be effective, and the author clearly holds that the 
teacher should attempt to modify studente’ values in a direction conducive to good doctoring. 


H. J. WALTON 


Hypnosis and Suggestion in Psychotherapy. By H. Buennmexm™m. Translated from the 
second revised edition by CHRISTIAN A. Henrie. New York: University Books. 
1963. Pp. xvi+ 428. $10.00. 

Clinical Correlations of Experimental Hypnosis. Edited by M. V. Kurns. Springfield, 
Ul.: Charles C. Thomas. 1963. Pp. xv+6524. $15.75. 


The first of these two handsomely bound books represents a landmark in the emancipation of 
psychiatry and psychology. Appearing in 1886, it was translated into German (by Sigmund 
Freud) and into English in 1888 under the title, ‘Suggestive Therapeutics’. Because, say the 
publishers, it has been out of print for 75 years (actually it was reprinted in 1947 by the London 
Book Company), they have republished it under a new title. The book contains a long series of 
case reports of patients whose hysterical complaints were terminated by suggestion. The con- 
troversy between Charcot and Bernheim over the nature of hypnotiam, and the vindication 
through time of Bernheim’s insistence that all the phenomena of hypnotism arise through the 
operation, of suggestion, form part of psychology’s history. That suggestion is the leading feature 
common to all the warring schools and exponents of psychotherapy will not be lost upon. the 
reader aa he thumbs through Bernheim’s case reports under a new title. Here is an opportunity 
for new departments to acquire an historical classic. 
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The second volume illustrates the twentieth-century way of doing things. The experienced 
editor compiles a collection of specially written essays together with research articles previously 
published in journals as diverse as the Lancet and the Journal of Experimental Psychology. The 
range of quality, of sophistication and naivety, and of topics covered, are equally diverse. The 
phenomena of hypnotism offer an enduring challenge to research. Anyone wishing to gain 
acquaintance with the present state of knowledge could certainly do worse than to read this book. 


IAN OSWALD 


Developmental Dyslexia. By MacponaLp Crrroatny. London: Heinemann. 1964. 
Pp. xi+ 104. 258. 


Speech and Language Delay; a Home Training Program. By R. Ray BATTIN and 
C. Orar Hava. Springfield, II.: Thomas. 1964. Pp. xi+71. $4.50. 


This monograph is an expansion of Dr Critchley’s celebrated Doyne Memorial Lecture, Inborn 
Reading Disorders of Central Origin (1961). In it he describes the development of thought about 
developmental dyslexia and reviews a vast amount of literature spanning approximately four 
centuries. Inevitably, the bias of his interest is manifest in the way in which different aspects of 
developmental dyslexia are treated. The paediatricians will probably feel that there is insufficient 
discussion of the clinical problems presented by developmental dyslexia; psychologists are likely 
to think that his account of tests of reading and writing ability and achievement are inadequate 
and psychiatrists may find his chapter on ‘Psychistric repercussions’ too limited. 

It is to be remembered, however, that the monograph does not set out to be a practical guide 
to the diagnosis, assessment, management and remedial teaching of children suffering from 
developmental dyslexia but seeks ‘to trace the growth of our knowledge of this condition and to 
describe the conflicting ideas as to nature and causation’. The author has succeeded in doing 
just this in a masterly way within eighty-nine pages to which are added another twelve and a 
half pages of bibliography. The book is beautifully produced and well illustrated. It will be an 
invaluable reference book for a long time. 

Speech and Language Delay is a dogmatic little book designed for American parents of children 
with slow speech development. It may have a limited place as a source of advice to parents when 
their children require treatment by a speech therapist, but it should be recommended only by 
those who have read it carefully, and then with care and discretion. 

T. T. 9. INGRAM 


Color ; a Guide to Basic Facts and Concepts. By Ropzet W. BURNHAM, RANDALL M. 
Hanes and C. James BABTLESON. New York and London: Wiley. 1963. 
Pp. xi +249. 70s. 


This book is a report of the Inter-Society Color Council Subcommittee for their Problem 20: 
Basic Elements of Color Education. It was distributed to members of the I.8.C.C. free, but is also 
on sale from the publishers. 

It may be useful for readers of reviews to note the aims embraced in the plan evolved by this 
Subcommittee. They were as follows: 


(1) To prepare a detailed outline of the facts of colour in which each statement could stand 
by iteelf out of its context. 

(2) To code the outline in such a way that ready reference could be made to any part of it. 

(3) To document the outline adequately. 

(4) To cite primary sources whenever possible. 

(5) To adopt a set of colour terms near to technical and commercial usage but also carefully 
and consistently defined. 

(6) To insert an index which refers to all colour terms and concepts in the outline. 

(7) To include many pictorial illustrations, in colour whenever possible (and indeed these are 
splendid). 
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In addition, the outline was planned to serve as a course for instruction in the study of colour, 
as a compact and reliable reference book for a student who has completed such a course, and as 
a basis for writing textbooks on colour. 

These demands resulted in the production of a very interesting and impressive, but somewhat 
unusual book. We do not need any page number to refer to something in it, but only the appro- 
priate number of the statement in question, e.g.: ‘2.1.3 All sources of light may produce color 
stimuli’, and so on. Page references, however, would be needed in order to find out the number 
of a statement required. The reduction of the whole subject of colour in all its aspects and 
ramifications to a long series of interrelated assertions, each designed to be a true statement if 
taken out of its setting, makes for rather hard reading. Nevertheless, many or most of the 
sentences and paragraphs are most admirably constructed, and are perfect verbalizations of the 
concepts and facts presented. Many of these facts and concepts are, as everybody knows who 
has worked at all seriously with colour, very subtle and ‘tricky’ to express, and the sophisticated 
reader will look through the book with delight at every new discovery of its many precise and 
lucid statements. 

There is a little difficulty about many of the statements, however, and it is not easy to see how 
a sentence like ‘11.3.1¢.2a) The HRRT contains 21 PIC plates of four general types’, could stand 
by iteelf, out of its context, except to a person who had read, understood and remembered 
statements ‘11.3.la.2.b).1)’ and ‘11.3.1c.2’, beforehand, because it is in them that ‘PIC’ and 
‘HRRT’ are defined. It is clear, however, that to write out all these abbreviations in full would 
considerably increase the length of the book. 

The authors will forgive the reviewer for this slight levity, because the book is a masterly 

. piece of clear presentation and accurate statement, like the Statue of Liberty itself, or the 
Washington Memorial. 
E. W. PIOKFORD 


Laboratory Studies in Operant Behavior. By J. Mtonazt. New York and London: 
McGraw-Hill. 1963. Pp. xxv+89. 238. 


This is a laboratory manual designed for undergraduates and is devoted to the study of operant 
behaviour in the rat. It is intended for use in close conjunction with Holland and Skinner’s 
programmed learning text The Analysts of Behavior. It describes nine experiments ranging 
from simple magazine training to relatively complex behaviour in which, for example, the rat 
learns to pull down a swinging bar in order to turn on a light, only after which may it press a 
lever to obtain food. Clear instructions are given on the procedure to be followed in each case 
and space is given for the individual student to enter the results obtained. The spiral-spring 
binding is adequate, and the format attractive. 

What present application this programme might have in this country is doubtful. Few if any 
departments are adequately equipped to allow each student to have his own Skinner box, even 
if it were desired to lay so much emphasis on operant conditioning. Moreover, there might be 
difficulties over the use by students of motivating techniques such as food deprivation and it 
might be held necessary for them to obtain Home Office licenses for the purpose. Perhaps some 
of the experiments described in this useful manual could be performed as classroom demonstra- 
tions but this would obviously detract from the value which the author clearly (and rightly) 
believes is to be derived from intimate contact of experimenter with the behaviour of the subject 
under test. 

P. L. BROADHURST 


The Design of Electric Circuits in the Behavioural Sciences. By T. N. CORNSWEET. 
London and New York: Wiley. 1963. Pp. xi+329. 68s. 


Tf ever a book arrived at the ‘right psychological moment’ it is this one. For now as never 
before the experimental psychologist is likely to find himself using pieces of machinery which for 
sheer complexity may well put the brass instruments of a bygone era in the spinning jenny class. 

In this ‘do it yourself’ guide Cornsweet shows a real understanding of the difficulties facing 
those who are both unsophisticated in matters electrical and short of technical aid. With some 
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70,000 words helped out by over 250 plates and diagrams this book, small enough to go in the 
pocket of a laboratory worker’s overall, takes the reader from the elegant simplicity of Ohm’s 
law to the complexities of a modern cathode-ray oscilloscope. 

Tts aims are threefold—to teach the simple principles of electricity and electronics, to give 
practical advice on the construction of electrical apparatus, and to show how particular experi- 
mental needs may be most suitably met. 

It succeeds in the first two incomparably well. It is only in its third intention that the book 
may be faulted on presentation and content. Improvements could be made in both the depiction 
of circuits and range of problems dealt with. The ‘disentariglement’ of the circuits presupposes 
a level of perceptual learning in excess of that likely to have been acquired by the novice in the 
earlier chapters of the book. The use of such visual aids as a colour code for primary and 
secondary circuits might well have made the task easier. Apropos of the range of problems it is 
disappointing to find that ‘behavioural sciences’ means ‘rat psychology’. The space devoted to 
circuits for timing rats, feeding rats, shocking rats, and counting rat responses far exceed that 
given over to more human affairs. Obviously much of this will be relevant for experiments on 
humans but while sections on, for example, such admirable topics as how to prevent faeces from 
short circuiting electric grids may well delight those who work with rodents, they will be cold 
comfort for the psychologist who still thinks in terms of high speed tachistoscopes, memory drums 
and kindred display gadgets, audiometry, and the recording of multiple data on magnetic tape. 

But these are relatively minor criticisms. On the whole this is a unique and excellent book and 
one which should date rather less quickly than most textbooks for psychologists. 

N. F, DIXON 


Psychology’s Impact on the Christian Faith. By C. Epwarp Barxur. London: Allen 
and Unwin. 1964. Pp. 220. 28s. 


This book has been written by a Methodist minister who, after a period of physical illness, took 
a training analysis and now practises as a lay analyst. 

It is not surprising, therefore, that he has nothing to say about scientific psychology. It would 
have been less misleading if he had called his book: ‘The Impact of Psychoanalysis (Klein— 
Fairbairn variety) on the Christian Faith (evangelical variety)’. This particular field has received 
fairly extensive treatment already over the last five or ten years, and Mr Barker’s book adds little 
to its predecessors in the field, though it may well be read with profit by evangelically minded 
ministers of religion. Most psychologists will be infuriated by the psychoanalytical and theo- 
logical speculations which are adduced as matters of fact. 

RALPH HETHERINGTON 


Behaviour Theories and the Status of Psychology. By Groram Wustpy. Cardiff: 
University of Wales Press. 1963. Pp. 32. 3s. 6d. 


A wise and witty inaugural lecture from the first Welsh Professor of Psychology; who warns 
against over-confidence; castigates the deviant heresies of ultra-empricism, ultra-operationism, 
inveterate.reductionism, and the chaotic chorus of amateur depth psychologists, existentialists 
and their like; praises the modest, cool, sceptical scientists who increasingly dominate the psycho- 
logical scene; provides grounds for optimism; and all in all presents his audience (and now his 
readers) with good value for an hour of their time or a few shillings of their cash. 


L. 8. HHARNSHAW 
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OBITUARY NOTICE 


CHARLES WILFRED VALENTINE, 1879-1964 


By the death of Professor Valentine on 26 May both British psychology and British 
, education have sustained a grievous loss. In spite of failing strength he was active 
i almost to the end. His last book was published when he was eighty-two; and I have, 
, in his own handwriting, an article drafted only a few months before his death. 
Charles Valentine was the son of the Rev. Henry Valentine, a Methodist minister. 


| Asa result of the circuit principle the family was continually on the move. Charles 


was born at Runcorn; he began his education at the High School in Nottingham, he 
continued it in Preston Grammar School, and eventually became an Exhibitioner 





| at University College, Aberystwyth, where he took a pass degree. Later he entered 


Downing College, Cambridge. Here he switched from the physical sciences to the 
Moral Sciences Tripos, and graduated with double first-class honours in Philosophy 
and in Psychology. On Ward’s advice he went to Germany with a view to studying 
the new experimental methods of Wundt and his disciples; and it was as a fellow- 
student in Kiilpe’s laboratory at Würzburg that I first met him. On his return 
Myers offered him as a post as Demonstrator at Cambridge; but in the end he decided 
to accept a lectureship at St Andrews, where he gained his doctorate. In 1914 he 
was appointed to the Chair of Education at Belfast, and five years later he became 
Professor of Education in the University of Birmingham—a post which he occupied 
for twenty-seven years. 

Few living psychologists have ranged over so wide a variety of subjects, or worked 
with so many different techniques. Besides his numerous contributions to child 
study and education, he has published original investigations on optical illusions, the 
genesis of laughter, the appreciation of painting and music, and the religious philo- 
sophy of Lotze. According to the varying demands of his problem, he was ready to 
use either the old-fashioned methods of introspection or the latest techniques of the 
experimental laboratory. He was a shrewd observer, a skilful interviewer, particu- 
larly ingenious in the construction of questionnaires, rating scales, and standardized 
tests, and one of the first to adopt what were then the novel devices of statistics. 

Of his experimental researches the earliest was an intensive study of the familiar 
‘horizontal-vertical illusion’. The investigations were carried out first in the Cam- 
bridge Jaboratory, and then with students and school children at St Andrews and 
Dundee. The main object was to check Lipps’s explanation in terms of Hinfihlung; 
and the results, based on over 20,000 judgements, showed clearly that Lipps’s hypo- 
thesis was quite inadequate to account for the facts. 

This research was followed by others dealing more directly with visual and 
auditory appreciation in the field of aesthetics. The first was a series of experiments 
on preferences for chords and discords. Once again a carefully designed experimental 
technique was combined with detailed introspective records. Both children and 
adults served as subjects; and the latter included Prof. A. E. Taylor, whose intro- 
spections proved particularly instructive and served as a starting-point for later 
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researches. The fourfold classification of types—‘objective’, ‘subjective’, ‘associa- 
tive’, and ‘character’ types—already noted by Bullough in his work on the apprecia- 
tion of colours, was found to apply, with minor modifications, to the appreciation of 
musical sounds; and the general results appeared very largely to confirm the theory 
put forward by Myers, namely that ‘the preferences evinced by individuals depend 
largely on frequency of association, or, in one word, familiarity’. Similar experi- 
mente were carried out on the appreciation of form, colour, and pictures; and a year 
later, at the suggestion of Prof. Stout, Valentine brought together his chief conclu- 
sions in his first book, An Introduction to the Experimental Psychology of Beauty 
(1918), which in those days cost only sixpence. 

In education his first research consisted in a study of the relative merits of the 
phonic and the look-and-say methods in the teaching of reading; for this purpose he 
used the novel device of teaching children to read English prose transcribed in Greek 
letters. Shortly afterwards he published an Introduction to Experimental Psychology 
in Relation to Education. This was essentially a hand-book of practical exercises, 
and appeared at a time when few educationists had as yet realized the value of the 
new experimental approach in the training of teachers. His object was not merely 
to illustrate the uses of scientific techniques in educational research, but also to show 
how a psychological outlook could help the ordinary teacher in the everyday work of 
the classroom. From time to time the book was revised and amplified ; and its lasting 
merits are demonstrated by the call for a fifth edition only a few years ago. 

The New Psychology of the Unconsctous (1921) dealt with an entirely different topic 
The book was written soon after the first World War in the days when Freud and his 
theories were still a novelty. Valentine’s exposition sought to re-interpret the tenets 
of psychoanalysis in terms of orthodox psychology, and to bring its essential elements 
into line with the views of contemporary British writers like Stout, McDougall, 
Rivers and Myers. He was, I believe, the first to draw attention to the fact that some 
of the basic points of Freud’s theory of dreams and censorship are to be discovered 
in Plato’s discussion of dreams in The Republic. 

His book on The Reliability of Examinations (1932) embodied the results of an 
extensive investigation into the examinations for entrance to secondary schools and 
universities. The book had considerable influence in official as well as academic 
circles, and was even quoted in the House of Commons by the Parliamentary Secre- 
tary of the Board of Education. The widespread interest which now centres on the 
examinations at 11-plus seems to have diverted attention from the equally important 
chapters on university scholarships and exhibitions. His demonstrations of the low 
reliability of the judgements on which such awards were based, particularly at the 
universities, came in those days as a starting revelation. Even at Oxford and Cam- 
bridge 20% of the scholarships and exhibitions, we are told, were ‘misplaced’ 
‘they might better have gone to the commoners who got firsts instead of to the ex- 
hibitioners or scholars who got seconds or something lower’. A few of his recom- 
mendations have since been accepted; but he was himself continually urging the 
need for a new inquiry dealing with post-war conditions. 

During the war he was largely occupied in preparing memoranda for the War 
Office on methods of selecting and allocating recruits, on problems of military training 
and instruction, and of the maintenance of morale. A vast amount of data was 
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lected and analysed; and the main results were subsequently published in book 

rm under the title of The Human Factor in the Army (1943). 

Prof. Valentine’s magnum opus, however, is unquestionably his large volume on 
The Psychology of Early Childhood. This was completed before the war began, but did 
not appear until 1942. His aim was to trace the main aspects of the mental develop- 
ment of the child during the entire pre-school period, that is, from birth to the age 
of 4 or 5. The work is based primarily on the author’s daily observations on his own 
five children, continued over a period of nearly twenty years and supplemented by 
information on certain special points obtained from former students and other ob- 

ervers. The material thus collected is analysed and compared with records for 
individuals or for groups published by previous writers from Darwin and Preyer 
o Stern, Gesell and Blatz. At the time he wrote, the mass of facts embodied in these 
various publications had, as he says, never been systematically collated or organized 
into a single synoptic review. This was followed by several smaller books on child 
psychology, including manuals of intelligence tests for children aged 2 to 8 and (a 
| little later) for those aged 8 to 15, and a set of Reasoning Tests for adults up to univer- 
i sity level. But of all his numerous publications that which has enjoyed the widest 
' circulation is the comprehensive volume entitled Psychology and tts Bearing on Educa- 
tion, first issued in 1950. It at once became a standard text-book for students in 
training colleges. During the next few years it was reprinted eight times, and a fresh 
edition, thoroughly revised, was issued in 1960. His last book, The Experimental 
Psychology of Beauty (1962), had the same title as his first, but was extended to nearly 
450 pages. 
| Among professional educationists and psychologists Prof. Valentine’s name will 
| always be associated with the British Journal of Educational Psychology, which he 
' founded in 1931 and edited so efficiently for 25 years—a remarkable testimony to 
| the old-fashioned policy of sticking to a good editor once you have found him and he 
' has started to learn his complicated job. The new journal replaced the Forum of 
Education, which he had also founded, and had edited for nearly ten years. Like 
all pioneer journals, it at first encountered financial difficulties and various other 
frustrations. Nor would it have survived, had not Valentine himself acted as pub- 
lisher, and managed its finances with little help except the gratuitous labour of his 
' own family. When he resigned the editorship it was in a more flourishing condition 
than any of the psychological journals published in this country. 
Throughout his academic life he was an active member of the Society and for 
many years one of the most valuable members of the Council. He was elected Presi- 
' dent for 1947-48. And here I should like to record a deep personal debt of my own— 
| one among many. Valentine was one of the first to propose that the Society should 
establish a statistical journal, and to persuade Council to set aside a small sum to 
launch it. The journal itself was started while he was President; and in making the 
| necessary editorial plans and arrangements I owed much to his untiring advice and 


support. 
But most of all his name deserves to be remembered and honoured because, more 


than any other psychologist of his generation, he sought, deliberately and explicitly, 
to keep alive the tradition of British psychology, which, when he was a student, was 


‘more highly rated throughout the world than that of any other country’. He 
25-2 
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stood firm against the later fashion ‘to look first across the Atlantic for every 
guiding idea’. As he observed in one of the last of his contributions at an Annual 
General Meeting, ‘British psychologists of the present generation are re-learning from 
America views and conclusions which may seem new in that country, but which 
Stout, McDougall, and Myers were preaching half a century ago’; and, if one looks 
at the index of names or the list of references that concludes any one of his articles 
or books, one finds that the vast majority are English. Yet wide as has been the 
influence of his writings, it cannot possibly equal that which was exerted by his 
generous and vivid personality on all with whom he came into touch—students, 
colleagues, teachers, and educational officials throughout the country. There have 
been few in our lifetime to whom British psychology and British education owe so 
much. 0. BURT 


Teachers sometimes regard writers on educational psychology as dreamers and 
armchair speculators, though many an overworked school teacher must have longed 
for the chance to drop occasionally into an armchair to ponder on the up-to-dateness, 
even the social significance, of subjects which the distant universities require him, 
sometimes against the promptings of his own judgement, to expound to helpless 
children. Prof. Valentine was no spinner of ‘gray theory’: in his youth he had been 
a schoolmaster, for most of his adult life he was an active university teacher, a 
seasoned and perceptive committee member, a keen researcher, with a fine grasp 
on reality when choosing themes to be investigated and techniques to be employed. 
Most of his researches were obviously useful, and for this fact he was not the man to 
offer justifications to austere-minded academics.. He was particularly interested in 
problems concerning children’s mental development, studying his own family over 
a period of nearly twenty years. 

To day it might not seem surprising if a psychologist were elected to a Chair of 
Education in Great Britain, but Valentine’s appointments to Belfast and Birmingham 
were events to be recorded in history. Early in his career, he was interested, like 
many of his psychologist colleagues just then, in several questions, at that time 
defiantly begged, concerning the possibility of the ‘transfer of training’, or ‘formal 
discipline’; a phrase which covered square-bashing, assiduous polishing of military 
equipment, to be hastily dulled on active service, and mechanical memorising of 
irregular verbs in a dead language. Valentine’s experience as a teacher of Latin was 
valuable in writing his book Latin, Its Place and Value in Education. In it he ex- 
amined aspects of this disputed subject; the efficacy of Latin as an instrument for 
intellectual training. At that time, many teachers, including some influential and 
articulate ones, believed that the mind consists of separate ‘faculties’; that these, 
like muscles, can be automatically strengthened by formal training. Some teachers 
even conceived the school to be a mental gymnasium: an educationist commented 
that so too was Fagin’s kitchen. The energetic reaction against the ‘formal training’ 
theory issuing in the researches of Thorndike in America and Sleight in England 
and their enthusiastic collaborators had been pushed too far, as Valentine and the 
Gestalt psychologists demonstrated. Transfer could take place, but in what conditions 
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and with what vehicles? Scepticism was natural in any psychologist who at school 
had spent many hours of unenthusiastic work on Latin, very few on spoken French 
and none on German, spoken or written. Valentine inquired into the precise value of 
Latin to secondary school pupils who know from the start that they are to go no 
farther than a School Certificate standard. 

His greatest contribution to psychology and education is probably the series of 
25 volumes of the British Journal of Educational Psychology, which soon gained a 
world-wide reputation for original and trustworthy articles. Not only was he a very 
careful and a times a ruthless editor, but he ‘went after’ shy, reluctant or lazy writers 
who he knew had something valuable to say. In such choices he was not swayed by 
fashion, though schools of psychology were rapidly growing up, with rigid authori- 
tarian discipline and ready to apply the classical defence of the hollow square. Nor did 
he disdain an occasional glance behind him, as when he commissioned by personal 
persuasion, a symposium ‘Is the Doctrine of Instincts Dead?’ This, far from being 
a nostalgic stirring of embers, reminded readers—and contributors—that though 
psychology had acquired a number of new terms for allegedly innate motives, it 
had not seen the last of instincts; an impression which the new ethologists soon 
deepened. 

Though Valentine probably enjoyed an occasional fling into iconoclastic activity, 
he never ignored or condemned a belief because it was popular. He took seriously, 
and investigated carefully, the assumption that experienced teachers, especially 
women, could make valid intuitive judgements of a child after only a few minutes’ 
oral examination or interview. The qualities to be assessed included not only general 
intelligence but also character traits such as temper, conscientiousness, obstinacy 
and the like. 

Before we met, I had heard appreciations of Valentine at Wiirzburg. Kiilpe had 
recently been the host of three successful ambassadors for Britain. Two were from 
Oxford; in those days this might have seemed odd until one remembered that 
William McDougall was still there: the third, predictably, was from C. S. Myers at 
Cambridge. They were Cyril Burt, J. C. Flugel and ©. W. Valentine. Kiilpe spoke 
warmly of them to me. I believe he regarded Valentine as typically English, carrying 
his learning with apparent lightness, and ‘a great comic’. But Valentine could sound, 
if not look, serious enough if the occasion seemed to demand it. Soon after arrival 
he had learned, beside the necessary phrases for travellers, a few with special rele- 
vance. Asked why he had cut a certain lecture course, he would reply ‘Nicht niitzlich |’ 
Perhaps this too, properly appreciated was a comic statement. He loved rever- 
berating German words, and was delighted to pronounce his address, thundering 
‘Randersackererstrasse |’ 

It was pleasant to work with him in examining, for his practice was as sound as 
his theory. Our tasks were never chores: for a lengthy consultation about borderline 
marks he characteristically chose a cool glade in Hyde Park, of course near the re- 
freshment rooms. Whether examiners ought to write marginal comments on scripts 
is frequently discussed, but when he noticed an unconventional remark on psycho- 
logists by a bright or dim candidate, he would pen, in red ink, an unquantifiable 
remark, perhaps a quotation from a ribald poem, which had bubbled up from a 
nearby layer of his preconscious. I trust that these adornments lightened the tedium 
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of the clerks who scrutinized the marked scripts, and that they were able to interpret 
some of the allusions. . - 

I remember Valentine best from our meetings at conferences: the last in a happy 
six-some when the Valentines, the Wolters and the Pears found themselves living in 
the same hotel at Brighton. I enjoyed his quick appreciation of the comic and the 
ludicrous, which contributed valuably to his psychological commonsense. Has it not 
been claimed that one generation’s commonsense is the ‘science’ of its predecessor? 

It is a pleasure, in these days of kitchen-sink and ash-bin plays, of self-hating 
novelists and (many) self-ignoring psychologists, to write this tribute to an old friend 
who loved musio, beauty and laughter. T. H. PEAB 
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INTROJECTION: A FORM OF SOCIAL LEARNING* 


By MICHAEL ARGYLE 
Institute of Experimental Psychology, University of Oxford 


Evidence from previous studies is interpreted in terms of introjection as the learning of self- 
‘reactions from the reaction of others. This is a form of learning which differa from others in 
that it is more permanent, generalizes to all situations, and exists in conflict with the rest of 


the personality, 
A number of inyestigations are reported showing that introjection takes place for some 
children, but not others, particularly from the same-sexed parent, and when there is a warm 


and dependent relationship. 

Several attempts to explain introjection in simpler terms are considered; it is concluded that 
the most plausible accounta are that parents persuade and teach children to react to their own 
behaviour in certain ways, and that two-person interaction may lead to fantasied anticipation 
of the other’s reactions. 


INTRODUCTION 


The hypothesis which is to be presented is based on ideas first put forward by 
Freud, in his theory of the super-ego. According to this theory the super-ego is 
formed principally at the end of the Oedipal phase at about 4-5, when the child is 
forced to abandon the opposite-sex parent as a love-object. According to Freud’s 
previously developed theory of mourning (1917), an abandoned object-choice is 
‘introjected’; that is to say, some parte of the object are ascribed to or copied by the 
self. It is deduced (1923) that the opposite-sex parent will now be introjected, and it 
is supposed that it is the attitudes of approval and disapproval for various acts which 
are introjected. Furthermore, this introjection does not fuse with the ego, merely 
producing a modification of behaviour: it forms a separate subsystem of the 
personality which reacts to the subject’s behaviour in the same way as the parent did. 

This theory contains a number of difficulties, of which the most important is its 
implication that the super-ego is based in some way on the opposite-sexed parent. 
Freud concluded, on the evidence of his own case-studies, that in fact the super-ego 
is based primarily on the demands made by the same-sexed parent, and this con- 
clusion was confirmed by later studies (see below). 

What can usefully be done is to restate the more plausible aspects of the theory. 
Let us postulate that when a person A is in a certain relation with a person in 
authority B, A will come to learn B’s reactions to A’s behaviour. Let us postulate that 
this learning forms a separate precipitate in A’s personality—a set of anticipations of 
B’s reactions. Guilt feelings will then be the introjections of B’s withdrawal of love or 
approval; self-aggression will be the introjection of B’s punishment. The internalized 
standards of the super-ego will be based on B’s standards for A’s behaviour. 

The theory as developed so far does not state the conditions under which intro- 
jection occurs. It is shown elsewhere that some processes of social learning are not 
universally applicable, but take place only under certain conditions (Argyle & Delin, 

1965). We shall review below previous investigations, and report some new ones, 

* This research was supported by the Medical Research Council, which gave a grant for research 
assis tance. 
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which establish between them the critical variables governing introjection. This will 
throw further light on the process itself. 


PREVIOUS RESEARCH 


Perhaps the most convincing demonstrations of the operation of introjection are 
the reported observations of individual young children who address themselves as 
their parents had done previously. Walder (1937) reports on 2-year-old children who 
repeated parental demands in an imitation of the parental voice when faced with a 
temptation to disobey them. Sears, Maccoby & Levin (1957) report a similar case of 
a 17-month-old child. 

Cooley’s theory of the ‘looking-glass self’ (1902) can be regarded as a special case 
of introjection—where A comes to adopt B’s cognitions about himself. There is a 
certain amount of evidence from small-group studies that self-perceptions correlate 
with the perceptions of others (Zetterberg, 1957), but this could be due to perceptual 
agreement rather than to the process of introjection. Racial minority groups some- 
times come to accept the evaluation of themselves by the dominant group, as in the 
‘gelf-hatred’ of some American Jews, and the approval of light-coloured skins among 
negroes (Allport, 1954). An experiment by Staines (1958) showed that after 12 weeks 
of teaching in a way designed to improve the self-pictures of children, self-ratings 
were significantly more favourable. Further support comes from studies of pro- 
fessional training, where it is found for example that medical students who are 
treated as doctors by families for which they are responsible come to see themselves 
as doctors (Merton, Reader & Kendall, 1957). Similarly, a case is reported in which 
a group of male students decided to treat a rather dull and unattractive girl as if she 
was tremendously attractive and popular. ‘Before the year was out she had developed 
an easy manner and a confident assumption that she was popular’ (Guthrie, 1938). 
Chinese thought reform (a ‘brain-washing’ technique making use of group pressures) 
is successful in getting people to accept the group’s evaluation of them as guilty 
criminals (Lifton, 1957). 

Further evidence comes from studies of the socialization origins of guilt and self- 
aggression. Two predictions can be made: that withdrawal of love techniques will 
result in guilt feelings, and that physical punishment will result in self-aggression. 
The first hypothesis follows from the introjection hypothesis if it is granted that guilt 
consists of withdrawing love or approval from the self. A large number of studies have 
found a small positive correlation between withdrawal of love and guilt (Hoffman, 
1963). Self-aggression is partly due to the punishment and subsequent displacement 
of outward aggression, as is shown by the correlation found between it and punish- 
ment for aggression, in several studies (e.g. Sears, 1961). Is it also due to introjection 
of physical punishment? Sears (1961) found a correlation of 0-22 for boys (P < 0-06), 
0-10 for girls (N.S.) between total punishment at age 5, and a questionnaire measure 
of self-aggression at 12. Funkenstein King & Drolette (1957) found that subjects who 
directed aggression inwards perceived their fathers as the main source of authority 
in the family, and unlike the subjects who directed aggression outwards they had 
a close and affectionate relationship with them. It is likely that such authoritative 
fathers would have used physical punishment. This is not to overlook the fact that the 
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usual result of physical punishment is outward aggression on the part of the child; 
what the above evidence suggests is that under certain conditions there may be 
self-aggression as well as, or instead of, the outward aggression. 

Several studies suggest that introjection is a form of learning that has certain 
special features. (1) Introjection results in the acquisition of response tendencies 
which are to some extent in conflict with other parts of the personality. This is most 
clearly seen in the case of the conscience, which is commonly experienced as coming 
partly from ‘outside the self’. Clinical studies of authoritarians show that their 
consciences are particularly externalized in this way (Adorno et al. 1950). People 
feel that they ‘ought’ to act in a certain way, not that they ‘want’ to. In the case 
of the changes of self-perception discussed earlier there is some degree of acceptance 
of the cognitions of others. There is evidence at least in the early stages that the new 
self-perceptions are only partially accepted, and co-exist with other self-perceptions. 
Kelman (1961) has argued that these changes in the case of thought reform are 
brought about by the immediate relationship with the influencing agents and fade 
away at the end of this relationship. 

(2) When introjection takes place there is an internalization of the responses 
involved, so that they occur not only in the presence of the person who was the 
original source of influence, but generalize to all situations. Research into the 
origins of the conscience distinguishes a stage of public conformity at about 3—4 when 
children obey parental demands in the presence of the parents; at 5-6 many children 
internalize these demands and obey them in the absence of the parents (Leedham, 
1956). Not all people do form a conscience in this way—those who are ‘other- 
directed’ rather than ‘inner-directed’ (Riesman, 1950), or who are controlled by 
‘shame’ rather than guilt (Piers & Singer, 1953) clearly do not. 

(3) The effects of introjection seem to be permanent and do not decay with time. 
The evidence for this is that the introjections of parental demands made at the age of 
5 are detectable in adults, and are indeed found by psychoanalysts particularly 
difficult to modify. This may be due to the isolation of introjected systems in the 
personality, which insulates them from the impact of later modifying experiences. 
It is this permanence of early introjections which accounts for the fact that people 
feel most guilty about the trivial misdemeanours of early childhood, rather than 
‘about motoring and financial offences. 

Finally, several studies throw some light on the conditions under which introjection 
does and does not occur. Sears et al. (1957) found a correlation of only 0-09 between 
withdrawal of love discipline and conscience-formation in 379 5-year-olds. However, 
for the warm mothers 42% of the love-withdrawal children had strong consciences 
as compared with 24% of those who had experienced little or no love-withdrawal. 
For the cold mothers there was no such difference. McCord, McCord & Zola (1959) 
found a considerably lower rate of delinquency for boys whose fathers used psycho- 
logical discipline, but again only when there was a warm relationship. Miller & 

Swanson (1960) found that psychological discipline was related to indirectness of 
expression of aggression for middle class children only. 

For a strong conscience to develop there must be a warm relationship, and strict 
discipline. It has been found that mental patients have been reared with greater use 
of psychological discipline, and less use of physical punishment, than have controls 
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(Greenfield, 1959). Itis often found that neurotically disturbed children, particularly 


those who are anxious and guilty, come from homes where the discipline is very 
strict (Hewitt & Jenkins, 1946). Anxious and depressive states can be regarded as in 
part due to an over-severe super-ego which differs from that of the authoritarian in 
that it ts internalized. The background for this appears to be an intense relation 
with the parents, together with strictness and psychological discipline. 

Most delinquents, on the other hand, seem to have weak super-egos in that they 
not only break the rules, but are deficient in guilt feelings. The family background of 
many delinquents is one of rejection or neglect by parents, and discipline which is 
lax or over-severe. Clearly none of the conditions for introjection occur, so that 
neither guilt, nor self-aggression, nor any other form of restraint is acquired. 


EMPIRICAL STUDIES OF INTROJEOTION 
(1). Introjection and achievement motivation 

The investigation to be described was reported previously (Argyle & Robinson, 
1962) so it will be summarized briefly. Projective and questionnaire measures of 
need for achievement were given to several samples of grammar-school children. The 
children described the behaviour of their parents, using the semantic differential. 
The finding relevant to our present hypothesis is that need for achievement (‘n.Ach’) 
correlated significantly with reported demands for achievement on the part of parents. 
This was predicted from the introjection hypothesis—children should introject the 
parental demands and thus have a high n.Ach. This interpretation is confirmed by 
the fact that estimates of super-ego achievement tendencies, ‘how hard I ought to 
work’ correlated with the projective measure of n.Ach, and with reported parental 
demands. It was found that the correlation between n.Ach and parental demands was 
stronger for those children who had a warm relation with their parents, or who 
identified with them. 

A similar result has been obtained by Rosen & d’Andrade (1959), who found that 
boys with high n.Ach had parents who set high standards for them. 


(2) Individual studies using Q-technique 

Q-technique has been used before for obtaining statistical tests of hypotheses for 
individuals. For example, Welford (1947) asked subjects to rank-order six situations 
for the extent to which these would be experienced as frustrating, and the likelihood 
of the subject praying in them. The average rank-order correlation was 0:59, but this 
was much higher for some subjects than others, while for some there was very little 
relation. In the present investigation rankings were made both by children and by 
their parents to obtain evidence about the effects of socialization techniques on 
individual children. 

Hypothesis. If parents react to a child’s behaviour in a certain way, the child will 
come to react in the same way to himself. In this study four types of parental 
response to misbehaviour were considered, and it was predicted that they would 
produce four kinds of self-reaction. The four sequences are as follows: 

(1) Parent laughs at child—child feels silly. 

(2) Parent indicates child has failed—child feels sense of failure. 
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_ (3) Parent is shocked, withdraws love—child feels guilty. . 

(4) Parent uses physical punishment—child directs aggression to itself. 
. Method. The subjects were twenty 9- to 10-year-old children, ten boys and ten 
girls, and their parents. The children were selected so that all were normal and had 
good relations with their parents. 

The Q-sort consisted of sixteen cards on each of which was typed some way of 
being naughty—‘not washing’, ‘being greedy’, ‘breaking things in the house’, and 
so on. The cards were lettered from A to P. 


Table 1. Individual correlations between self-reactions 
and parental discipline 
Mother-daughter Father-son 
AL subjects: average of twenty 
individual correlations 
(N = 16 for each) 


Failure 0-22" 0-17** 
Guilt 0-19** 0-22* 
Self-aggression 0-08 O-21"* 
Feels silly 0-20** 0-05 


Introjectors: average of six 
individual correlations 
(N = 16 for each) 


Failure 0O-51f 0-54f 
Quilt 0-49F 0-27t 
Self-aggression 0-09 0-23 
Feels silly 0-15 0-11 


* P < O01. ; 
t For an average of six correlations, each with N = 16, P < 0:01 when r = 0-26, but since these 
subjeota were specially selected this level of probability cannot be used. 


The child was asked to pick out and put in rank order: (1) ‘the things that would 
make you feel silly if you did them’. When he had completed this, the child read out 
the letters on the cards, and the order was noted by E. The child then sorted the 
cards three more times for ‘the things that make would you feel (2) guilty, or bad 
inside, (3) that you have failed in some way, or ought to have done better, (4) so 
cross with yourself that you could kick yourself’. 

The parents were tested individually and asked to put the cards in order to show 
the extent to which they had reacted by: (1) ‘laughing at the child’, (2) ‘showing 
that you are hurt or shocked’, (3) ‘indicating that the child has failed or fallen short 
of a standard’, (4) ‘spanking the child’. 

Results. The four sortings by the child and those by the two parents were con- 
verted to rank orders and all the correlations computed for each child separately. 

The first hypothesis was that self-reactions would be related to discipline 
experienced. For twenty subjects, in four areas, the average correlation for the 
same-sexed parent was 0-17: an average of 80 correlations with n = 16 in each case 
(P < 0-001). The average correlation between other combinations of conscience and 
discipline, an average of 240 correlations, was not significantly different from zero. 

As is shown in Table 1 the hypothesis was confirmed most strongly for failure and 
guilt, and for six children out of the twenty (three of each sex) in particular, who 
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showed the effect in three or four areas. It was stronger for the same- than for the 
opposite-sex parent, and only the former will be reported here. 

Discussion. This study shows that introjection works on average for these twenty 
subjects over four areas and both parents, but that it works in particular for six of 
those subjects, for the same-sexed parent, and for two of those areas (failure and 
guilt). 

(3) Correlates of introjection 

The next step with the Q-correlations is to find out the socialization variables with 
which they in turn are correlated. This has not yet been done, but some other correlates 
have been found. It was expected that the more parental demands had been intro- 
jected, the stronger the general level of conscience would be. A questionnaire was 
constructed in which subjects were asked to rank ten personal attributes for raz KIND 
OF PERSON I OUGHT TO BE and the KIND OF PHRSON MY FATHER (MOTHER, FRIENDS) 
THINK I OUGHT TO BH. Rank-order correlations were worked out as before. 

For the eighty-four students to whom this was administered, guilt was not related 
to introjection of parent’s demands, but it was correlated with introjection of friends’ 
demands. The correlation was higher for male students (r = 0-32, P < 0-05), and the 
average for the whole sample was 0-23 (P < 0-05). 

For other samples the semantic differential was used to obtain the distance between 
the two sets of perceived demands (see below). This was an unsatisfactory measure, 
since subjects used the extreme points of the scales, so that for example a large 
difference score mainly reflected the perception of parental demands as feeble. 
However, for thirty-four theological students it was found that introjection of 
parental demands correlated with guilt at r = 0-33 (P < 0-05). For the other 
students guilt was not correlated with introjection of parents’ demands but was 
correlated with introjection of friends’ demands. 


(4) Studtes with the semantic differential 


It follows from the introjection hypothesis that children should feel they ought to 
do or be whatever their parents want them to do or be. Thus the detailed contents of 
the super-ego should be closely modelled on parental demands. 

The contents of the super-ego were explored by means of the Semantic Differential 
(Osgood, Suci & Tannenbaum 1957). Subjects filled in a number of 7-point rating 
scales to indicate THR SORT OF PERSON I OUGHT TO BH. Then they completed a similar 
set of scales to indicate THE SORT OF PERSON MY FATHER THINKS I OUGHT TO BE, eto, 
The similarity between two such profiles can be computed by one of several alternative 
‘distance’ scores. We found that the various scores correlated highly together and we 
used the simplest to compute—the arithmetical mean of differences of scale positions 
for all the scales. The subjects used were eighty students and 500 grammar-school 
children. 

For 160 boys and male students the super-ego was more similar to father’s demands 
than to mother’s demands (P < 0-0015), and to father’s demands than to father’s 
reported behaviour (P < 0-0003). For the girls, there was a non-significant tendency 
for the super-ego to be nearer mother’s demands than father’s. For the school 
children the super-ego was nearer to parental demands than to friends’ demands. 
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The semantic differential scales were grouped into four factors, and scores were 
worked out for these. It was found that the super-ego factor scores correlated with 
corresponding parental demand factor scores in the range 0-35-0-70. Other groups of 
subjects were given Q-sorts to describe super-ego and parental demands; the average 
rank-order correlation was again about 0-50. These results provide further evidence 
for the introjection of specific parental exhortations. 

It may be objected that these associations between super-ego and reported parental 
demands could be due to similar response sets operating, since the word ‘ought’ 
appears in both sets of instructions. This could not of course account for the differential 
effects found for the two parents, or for the comparison between parental demands 
and friends’ demands. 

(5) Studtes of degrees of externalization 

Our hypothesis was that Catholics should have a more externalized super-ego than 
Protestants—in view of the greater authoritarianism of Catholics (Adorno et al. 
1950), and the less close parent-child relationships which would be expected to 
accompany the greater use of physical punishment (Argyle, 1958). Externalization 
of the super-ego was measured by reported difference in descriptions of MYSELF AS 
I ACTUALLY AM and THE KIND OF PERSON I OUGHT TO BB. When Q-sorts are used, a 
lower rank order between the two sortings is taken to indicate conflict and external- 
ization. 

Table 2. Self/super-ego conflict and religious denomination 
The figures represent average correlations between self and super-ego rankings. A correlation 


was worked out for each subject; these are the averages for the number of subjecte given. The 
difference between the two marked ‘a’ is significant at P < 0-02. 


R.O. N C. of E. N Non-Conf. N No Church N 
Males 0-17 37 0-24 85 0-22 24 0-22 86 
Females 0-10a 36 0-284 97 0-23 25 0-19 41 


It can be seen from Table 2 that the hypothesis is strongly confirmed, especially 
for females. Other analyses of the data show that there is more externalization of 
introjections when there are many siblings (r = 0-25, P < 0-01), and low identifi- 
cation with parents (males only, r = 0-41, P < 0-001). 


SUMMARY OF THE ORITIOAL VARIABLES GOVERNING INTROJEOTION 


The studies reviewed earlier, and those reported above, show in a number of different 
ways that introjection in the sense defined can occur under certain conditions. As the 
individual studies using Q-technique show, it is far from being a universal process, 
but one that occurs with a minority of children. We shall now review briefly the 
evidence on what the special conditions are under which it does work. 

Warmth of relationship between parent and child was shown to be essential in 
studies by Sears et al. (1957) and McCord eż al. (1959) and was shown to be important 
by Funkenstein et al. (1957) and Argyle & Robinson (1962). 

Sex of parent. The super-ego is influenced most by the same-sexed parent. Blum 
(1949) gave his Blacky test to students; in one card subjects were asked to identify 
the sex of a big dog threatening a toy dog; subjects generally supposed the big dog 
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had the same sex as themselves. Andry (1960) found that rejection by the father 
was more closely linked with delinquency in boys than was rejection by the mother. 
Sears et al. (1957) found that rejection by father weakened conscience formation in. 
boys but not in girls. Sears (1961) obtained some evidence that self-aggression in 
boys was particularly connected with the relationship with father. Funkenstein eż al. 
(1957) found that self-aggression occurred in male students when there was a close 
relation with a powerful father. The importance of the same-sex parent was confirmed 
in the Q studies reported above (2) and in the semantic differential studies (4). It is 
likely, however, that where the reactions of the opposite sex are important, as in the 
incident reported by Guthrie, opposite-sex reactions can have greater effect. 

Dependence was found to be a factor in conscience-formation by Sears et al. (1957), 
and may be a necessary condition for introjection. The very fact that introjection 
has been found mainly in the parent-child relationship suggests that this is so. Where 
members of groups introject group reactions, they are usually subordinate low-status 
members, and introjection probably only occurs here if there is an intense and 
dependent relation, as in Chinese thought reform. 

Age. As reported above, children as young as 18 or 24 months can be observed 
speaking to themselves in the parental voice. However, permanent introjeotions are 
not formed until 5-6, and there is probably some upper limit after which parental 
exhortations cease to be introjected. Group reactions can be introjeoted in the case 
of young adults, under the conditions mentioned above. 


ATTEMPTS TO HXPLAIN INTROJEOTION IN TERMS OF SIMPLER PROCESSES 
(1) Avoidance conditioning 

Various theories have been put forward by Eysenck (1957) and Mowrer (1950, 
1960) to account for the super-ego in terms of avoidance conditioning. The basic idea 
is that experience of punishment for carrying out a certain act leads to anxiety or 
guilt about this, together with the acquisition of behavioural restraints. The parental 
discipline is conceptualized in terms of punishment or the withholding of reward, and 
the super-ego as anxiety plus avoidance learning. 

Several research findings are directly relevant to this theory. First, it follows that 
the more children are punished the stronger should be the super-ego. As far as 
physical punishment is concerned, the opposite is found (Sears et al. 1957). The role 
of physical punishment seems to be restricted to controlling behaviour in the 
presence of the punitive agent, but has little carry-over to other situations. Boys 
who are beaten for being aggressive at home are less aggressive at home but more 
aggressive at school (Sears et al. 1953). Numerous studies show that delinquents have 
received more physical punishment than others. It is withdrawal of love which seems 
to produce true super-ego formation: if this can be interpreted as a more severe kind 
of punishment than physical punishment the theory could stand, but there is nothing 
within the theory to suggest why this should be so. Secondly, if we grant that intro- 
verts have a stronger super-ego than extroverts, the finding that introverts condition 
better gives some support to the present theory (Franks, 1961). It is suggested by 
Eysenck (1957) that introverts are innately predisposed to condition better, and 
hence acquire stronger consciences in childhood. 
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However, the theory is quite unable to explain the sequence of events which we 
are calling introjection, and the same is true of all attempts to explain super-ego 
: formation in terms of schedules of punishment. Furthermore, this theory is unable to 
explain special features of this kind of learning—its generality and its separateness. 





(2) Identification 

Sears et al. (1957) and Whiting & Child (1953) have put forward an explanation in 
terms of identification. It is postulated that the young child identifies with his 
parents, and imitates their behaviour towards him. This is reinforced both by their 
` approval for such imitation, and by the fact that the behaviour reproduced includes 
approving and nurturant actions, which the child now fills in for himself in the 
parents’ absence. If this is to be explained in terms of instrumental learning by 
reward, it is hard to see why the characteristically self-critical self-punishing aspects 
of the super-ego should be learnt—it would rather be expected that these responses 

would be extinguished, while the self-rewarding ones should be retained. 

This theory does, however, offer an explanation of the importance of love-oriented 
techniques of discipline. If identification is reinforced by parental love, it follows 
that techniques will be most effective which ‘are likely to have the dual effect of 
keeping the child oriented toward the goal of parental affection and at the same time 
arousing uncertainty about the attainment of this goal’ (Whiting & Child, 1953, 
p. 242). 

Secondly, a warm relationship with the parents should be connected with super- 
ego development, on the grounds that this indicates reward for identification. The 
deduction seems dubious, but the prediction is confirmed. Psychological methods of 
discipline are found to be only effective when there is warmth—suggesting that the 
| true role of warmth is in making psychological discipline effective. 

Thirdly, a dependent relationship with the parents should be an antecedent of 
conscience, on the grounds that this indicates a strong drive for parental affection. 
` Sears et al. confirmed this prediction, though the effect was greater for boys than girls; 
Whiting & Child failed to confirm it. 
The fact that girls have the stronger super-ego is explained by reference to the 
| shift in identification from mother to father which boys make, and some evidence is 
provided for such a shift (Sears et al. 1957, p. 384). It could have been added that 
_ since the mother provided early nurturance there would be more love to be lost for 
girls. The importance of the same-sexed parent is explained, given that identification 
is usually with the same-sexed parent. Perhaps the most distinctive prediction from 
this theory is that children with strong consciences should identify with their parents. 
‘ No evidence has been reported to this effect, and a series of studies by the author has 
failed to find any such correlation. The theory does account for the withdrawal of 
love-guilt sequence, but not for other types of introjection. 


(3) Identification with the aggressor 
According to this theory the child engages in defense identification with a harsh 
and punitive parent. Sanford (1955) stresses that this is essentially a reaction to a 
crisis and that it produces a rigid and unrealistic caricature of the parental behaviour; 
‘he suggests that the parent is not fully introjected into the ego, and gives the 
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externalized super-ego of the authoritarian personality as a typical instance. There 
should then be identification, of a special sort, with parents who are very punitive, 
Anna Freud (1946) reported individual cases of such children, and Bettelheim (1943) 
observed that some concentration camp prisoners identified with guards, slavishly 
copying their ill-treatment of other prisoners. However, socialization research shows 
that children identify more with parents who are warm and nurturant. Mowrer 
(1950) suggested that there could be two kinds of identification—developmental and 
defensive, based on nurturant and punitive relationships respectively. Bronson (1959) 
studied 42 boys aged 9-13, half of whom had a stressful relationship with their 
fathers; while some of the latter rejected their fathers as models, others displayed an 
exaggerated masculinity and caricatured their fathers. This suggests that defensive 
identification with the aggressor can ocour with some people under the conditions 
prescribed. The theory could account for the introjection of physical punishment. 
Again the theory requires that introjection should correlate with identification, which 
is not generally true. It could not explain the origins of guilt. 


(4) Introjection as the learning of self-reactions 

The self-reactions of which introjection consists could be learnt by normal learning 
processes. Perhaps parents can teach children to make certain self-reactions, as is 
suggested by the use of such expressions as ‘you ought to be ashamed of yourself’ and 
‘can’t you see how silly it is to do that’. Parents can exercise sheer persuasion and 
then give reinforcing approval if the child reacts in the right way. A child may also 
discover that making the appropriate self-reactions will reduce parental punishment. 
Thus learning may occur by cognitive restructuring, reward or avoidance. Since 
parents want children to react in the same way as they do, introjection should take 
place. It is a little difficult to see how physical punishment could be introjected, 
unless a parent adopts the attitude ‘don’t you think that a person who does that 
deserves to be spanked’ and succeeds in persuading the child to agree. Aronfreed, 
Cutick & Fagen (1963) suggest that self-reactions can be learned as avoidance 
reactions, as they terminate the anxiety due to anticipated punishment. 

From this formulation we would expect introjection to occur, not necessarily 
when the child identifies with the parent, but when it is open to influence, as would be 
the case with a warm and dependent relationship. It does not explain the greater 
influence of the same-sexed parent. It does account for the separateness of the super- 
ego, as a bundle of self-reactions somewhat in conflict with other tendencies. 

Two investigations provide more direct evidence about this theory. Aronfreed 
(1963) found that children who had been experimentally trained to deprive themselves 
of material rewards for deviant responses were more likely to make reparations 
after an experimentally encouraged transgression. Bandura & Walters (1963) 
found that inhibited, guilty boys, compared with aggressive, non-guilty boys, reacted 
to situations of deviance by describing the character in a story as exhibiting guilt 
and trying to make restitution. ‘The occurrence of a deviation was a cue for self- 
criticism and for attempts to reinstate positive reinforcers through the making of 
amends.’ In addition the evidence on modification of self-perceptions, in thought 
reform and elsewhere, shows how self-cognitions may be acquired through such social 


learning. 
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(5) Role introjection 

This theory is based on an analysis of the social interactions between the intro- 
jector (A) and the influencing agent (B). It is assumed that A will modify his be- 
haviour in accordance with B’s reactions, especially if B is powerful and if A is 
dependent on B. A comes to learn how B will react to whatever A does; he learns to 
anticipate B’s responses. It is now postulated that A may enact B’s responses in 
fantasy in the absence of B. Boisen (1936) described the process of conscience- 
formation in these terms: ‘In language and imagination we rehearse the responses of 
others just as we dramatically enact other consequences. We foreknow how others 
will act, and the foreknowledge is the beginning of judgement passed on action.’ 

One prediction is that when A is good at role-taking he should introject more 
readily. There is some confirmation for this from the finding that delinquents (who 
have weak consciences) are poor at role-taking, i.e. at enacting or predicting the 
reactions of other people (Sarbin, 1954). A second prediction is that introjection 
should occur when A is dependent on B, which was confirmed by Sears et al. (1957). 
Thirdly, the theory predicts that introjection will occur when the social relationship 
has been of a certain degree of intensity—as it is with parents, and in the case of 
thought reform. 

This theory looks hopeful but it depends on further speculations about two-person 
interaction, and in the absence of more knowledge about it does not take us very far 
forward. 


I am grateful to Peter Delin and the late Mrs Adrienne Dunn, who worked as 
research assistants on this project. 
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IGNORING IRRELEVANT INFORMATION 


By P. M. A. RABBITT 
Medical Research Council Applied Psychology Research Unit, Cambridge 


The task of scanning a visual display to identify certain symbols may involve ignoring the 
presence of others, and so may be compared with Donders’s 1862 study of the ‘o-reaction’, 
in which a response was required to only one of a set of five possible phonemes presented to 
a subject in random succession. For visual displays of letters of the alphabet the time required 
to ignore a symbol as irrelevant is shown to depend upon the vocabulary of items for which 
search is conducted. Incidental learning of irrelevant symbols is shown to be related to the 
same variable. It is shown that performance in situations of this type is analogous to that in 
which subjects respond to groups of stimuli rather than to particular items, and stimulus 
and response entropy are independently varied. 


INTRODUCTION 


One hundred years ago Donders (1862) undertook a line of investigation which has 
since been neglected, to the cost of our understanding of perceptual processes. 
Donders presented members of a set of five phonemes to his subjects on successive 
trials, requiring them to respond to one, but not to the others (‘c-reaction’). Mean 
response times to the critical phoneme were found to be 46 msec. longer than in a 
situation in which it was presented as the only stimulus in a simple-reaction task 
(‘a-reaction’). It is thus clear that subjects require a measurable time to ignore any 
member of a class of similar stimuli. The effects of variations in the numbers of 
relevant and irrelevant stimuli used in this situation have never been examined, 
perhaps because attention has been concentrated upon three other approaches to the 
problem of discrimination between relevant and irrelevant material. 


(1) Concept formation studies 
The identification of stimuli as members of categories such as ‘relevant’ and 
‘irrelevant’ has been a topic for learning theory and ‘concept-formation’ studies. 
In such studies the typical assumption has been that in everyday life class responses 
such as ‘cow’ or ‘brick’ are made by selecting some cues as critical and ignoring 


' others as irrelevant or fortuitous variation. The problem of ignoring irrelevancies has 


therefore been treated as that of discrimination between critical and redundant 
aspects of complex displays. In this tradition Archer (1954), Gregg (1954) and Hodge 
(1959) have investigated the time taken to respond to some aspects of complex 
displays, such as shape, when other aspects or dimensions of difference such as 
colour, position and size must be ignored. The same line of thinking has been 
followed by Baker (1961) when assessing the effects of visual ‘noise’ on discrimination 
of signals on radar displays. Donders’s situation represents a special case of this 


argument in which the relevant and irrelevant stimuli vary along the same continua. 
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(2) Selection between sense-organs 

Cherry (1954), Moray (1959) and Treisman (1960) have examined the effects of 
competing auditory stimulation upon the perception of speech. Subjects were 
required to select between competing monologs, repeating aloud whichever was 
designated by the experimenter. Such studies have greatly improved our under- 
standing of selection processes, and are in many ways logically parallel to Donders’s 
study. However, although the techniques used by these authors are very elegant, they 
impose two serious limitations on discussion of their data: 

(i) The number of different relevant and irrelevant items to be distinguished has 
never been an independent variable. The methods of quantification which can be 
applied to these results are therefore quite limited. 

(ii) It is not easily possible to study the time characteristics of the selection process 
by such means; consequently we do not know how long it takes to ignore an irrelevant 
item. 

(3) Data from eye-movement recording 

Technical advances in eye-movement recording have enabled Mackworth & 
Mackworth (1958) to describe the temporal sequence in which complex visual displays 
are scanned. Estimates were thus obtained for the time required to identify items 
under a wide variety of conditions of stimulus complexity. Grace, Warhurst & 
Murdock (1962), using simpler techniques, have also investigated the time taken to 
locate groups of letters and numbers of varying complexity in displays containing 
similar material. In the wide variety of experiments of which these cases are repre- 
sentative, subjects have always been required to search for single items specified by 
the experimenter in advance. These studies therefore represent exact visual analogues 
of Donders’s situation, with the drawback that the conditions of the experiments 
made it impossible to estimate the time required to discriminate between relevant 
and irrelevant stimuli. The further extension of Donders’s experiment in which 
the number of relevant and irrelevant items are independently varied has not been 
undertaken in these or other terms. Experiment I (which was carried out in 1959) 
undertakes this for a situation in which subjects search for complex stimuli (letters 
of the alphabet) on displays in which other similar stimuli must be ignored. 


EXPERMENT I 
Effects of increases in vocabulary of relevant symbols upon the 
time taken to ignore irrelevant symbols 

Material 

Eight packs of forty-eight visiting card blanks measuring 24 in. x 34 in. were made up to vary 
the number of irrelevant symbols present in a display under two conditions of response entropy : 

Condition I. The first four packs offered a 2-choice task, half the cards in each pack being 
stencilled with the letter A and half with the letter B. Letters were block capitals 5 mm. high, 
stencilled in indian ink. These letters appeared equally often at each of nine possible locations 
on a card as shown in Fig. 1. Subjects sorted packs so as to separate cards marked with A from 
cards marked with B. 

The cards gave four conditions of irrelevancy: 

Pack 1. No other letter appeared on the cards. 

Pack 2. One other letter of the alphabet appeared on each card. These letters were of the same 
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size and type-face as the relevant letters, all letters of the alphabet from C to Z being used equally 
often for this purpose. Positions of irrelevant letters were randomized among the eight unfilled 
locations. 

Pack 3. Four irrelevant letters from the same vocabulary were stencilled on each card in the 


same way. 
Pack 4. Hight irrelevant letters from the same vocabulary were stencilled on each card so that 


all nine positions were occupied and the display resembled that in Fig. 1. 

Condition II. Packs 5-8 offered an 8-choice task, each card being stencilled with one of the 
letters A, B, C, D, E, F, G, or H. The four conditions of irrelevancy used in condition I were 
duplicated using the letters I-Z. 

It will be noted that the range of relevant + irrelevant letters was 26 in both conditions of this 
experiment. 





Fig. 1. Card with nine locations filled. 


Procedure 

Subjects sorted packs of cards, holding them face-downward in the non-dominant hand and 
turning them for inspection before placing them in the appropriate compartment of a sorting- 
frame. The sequence of stimuli in each pack was randomized by shuffling before it was sorted. 
Times were taken with a stopwatch. 

Nine subjects began with Condition I, sorting each of the packs 1—4 ten times in random order. 
They then attempted Condition II, receiving the same amount of practice. The remaining nine 


subjecta reversed the order in which they experienced the conditions. 
The resulta presented below are based on the means for the last two trials on each pack. 


Subjects 

The eighteen subjects used were four female shop assistants aged 17-31 (mean age 22-4), 
four male and four female undergraduates aged 18-24 (mean age 20-3) and six Royal Navy 
ratings aged 19-30 (mean age 25-2). 
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Results 


Results are given in Table 1. Analysis of variance was carried out on the data with 
the conclusions given below: 

Condition I. Differences in sorting-time between Pack 1 (0 irrelevant letters) and. 
Pack 2 (1 irrelevant letter) are significant, as are those between Pack 2 (1 irrelovant 
letter) and Pack 3 (4 irrelevant letters) (P < 0-01). The difference between Pack 3 
and Pack 4 (8 irrelevant) is not significant (P > 0:1). 


Table 1. Mean sorting time/card tn seconds as a function of 
number of irrelevant symbols on display 
Number of irrelevant 


symbols in display 0 l 4 8 
Condition I (2-choice) 0-36 0-52 0-60 0-62 
Condition II (8-choice) 0-65 0-81 0-90 1-11 


Condition II. All differences between packs are significant (P < 0-01). 

The overall difference between Condition I and Condition II was significant 
(P < 0-001). The interaction term for sorting time x conditions x number of irrelevant 
letters on the display was significant (P < 0-05). Because the slope for the increase in 
response time with number of irrelevant letters is almost identical for the first three 
packs in each condition, the significant interaction term must be attributed to the 
plateau occurring at the transition between Pack 3 and Pack 4 in Condition I. 


Consideration of results of Experiment I 

In Condition I response-time rises as the number of irrelevant symbols on a display 
is increased from 0 to 4 (Packs 1-3) but not when it is further increased from 4 to 8 
(Packs 3 and 4). Some feature of the display must therefore counteract the effects of 
an increase in the number of irrelevant symbols between these limits. Data from eye- 
movement studies (Mackworth & Mackworth, 1958) suggest that subjects do not 
fixate words or symbols upon a display one at a time in succession, but rather that 
they group items perceptually, processing several with a single fixation. It follows 
that such grouping becomes easier as the density of items on a display increases, and 
the mean distance between them is accordingly reduced. In the present experiment 
irrelevant and relevant symbols were widely scattered over the displays in Packs 1-3. 
It is therefore probable that subjects had to make as many independent fixations to 
scan displays in Pack 3 (4 irrelevant) as in Pack 4 (8 irrelevant). The benefits of 

‘greater symbol density in Pack 4 and the effects of an increase in the number of 
symbols upon the display would therefore tend to cancel each other out. 

Condition II shows no such discontinuity in the effects of increases in the number of 
items in a display upon response-time. This suggests that, in this case, subjects sample 
symbols as single items, or at all events in smaller groups than in Condition I. The 
most important inference to be drawn from Expt. I is therefore that the number of 
symbols which can be simultaneously processed as a group is not constant, and is 
inversely related to the number of items for which search is conducted. 

The question as to whether subjects take longer to ignore an irrelevant symbol in 
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Condition II (8 relevant) than in Condition I (2 relevant) is oversimple, since this is 
seen to depend upon the time required to process a ‘group’ of symbols, and more 
particularly upon the limiting number for such a group in each condition. The mean 
distance between symbols was not held constant in the displays used in Expt. I. 
The fact that increases in response-time with transitions from 0 to 1 and from 1 to 4 
irrelevant symbols are almost identical in Conditions I and II may simply indicate 
that in the first three packs of each condition grouping is limited by the mean 
distance between symbols on a display rather than by the number of items for which 
subjects are set to search. It was therefore necessary to repeat the experiment with 
displays in which the mean distance between symbols was held constant. This was 
done in Expt. IL below. 


EXPERmMent I 
Repeat of Experiment I with displays on which the mean distance 
between symbols remains constant 
Material 


Sixteen packs of forty-eight cards each were made up, eight being used for each of two 
conditions of the experiment: 

Condttton I. The eight packs of this condition offered a 2-choice task, cards marked with the 
letter B as described in Expt. I. In Pack 1 of this condition the relevant letter was stencilled 
in the centre of each card, and no other letters were present. In Pack 2 the relevant letter was 
accompanied by one other letter of the alphabet, drawn from the vocabulary of letters C-Z. 
Irrelevant letters were stencilled in the same size, ink and face as the relevant letters. The 
irrelevant letter appeared equally often before and after the relevant letter, so as to form, with it, 
a nonsense digram: e.g. AK, OB, etc. In Packs 3-8 the number of irrelevant letters was 
progressively increased from two (Pack 3) to seven (Pack 8). The position of the relevant letter 
in the nonsense words so formed was systematically varied from card to card within each pack 
so that, as far as the arithmetic of the situation allowed, the relevant letter appeared equally 
often in each possible position. The spacing between letters was kept constant in all packs. 

Condition II. The eight packs of this condition offered an 8-choice sorting task, five of the 
forty-eight cards in each pack bearing one of the relevant letters A, B, C, D, E, F, Q, or H. The 
conditions of irrelevancy, and controls for embedding relevant among irrelevant letters precisely 
duplicated those described for Condition I. 

It will be noted that in both conditions of this experiment, as in both conditions of Expt. I, 
the vocabulary of relevant + irrelevant letters was kept constant at 26. 


Procedure 


Subjects sorted these packs into the appropriate number of compartments of a sorting-frame. 
The procedure for administering and timing was precisely as described for Expt. I. Half the 
subjects experienced the conditions in one order and half in the other. Subjects sorted each pack 
in each condition 10 times. Packs within each condition were presented in random order. The 
results given below are based on the means for the last two trials given each subject on each pack. 


Subjects 

Twenty-four Royal Navy ratings aged between 17-8 and 31-0 years (mean age 22-4) served as 
subjects. 
Results 


Results are given in Table 2. 
The outcome of analysis of variance on the data is described for each condition 
separately, and then for interactions between conditions. 
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Condition I. The increase in sorting time with the number of irrelevant letters 
present upon a display is significant over all 8 packs in this condition (P < 0-001). 
This increase appears to be stepwise rather than continuous, since examination of 
differences between the means for individual packs by t-tests shows that the sorting 
times for Pack 2 (1 irrelevant), Pack 3 (2 irrelevant) and Pack 4 (3 irrelevant) are not 
significantly different. Sorting times for Packs 5 (4 irrelevant) and Pack 6 (5 irrelevant) 
are also not significantly different. All other differences between packs are significant 
(P < 0-01). 

Table 2. Mean sorting-time/card as a function of the number 
of irrelevant symbols on the display 
Number of irrelevant 
symbols on the display 0 1 2 3 4 5 6 vi 


Condition I (2-choice) 0-54 0-65 0-66 0-64 0-68 0-68 0-69 0-70 
Condition H (8-choice) 0-86 0-93 0-97 1-01 1-05 1-10 1-13 1-18 


Condition II. The overall increase in sorting time with the number of irrelevant 
symbols upon a display is significant (P < 0-001). All differences between individual 
packs are significant by t-test (P < 0-01). 

Interaction between conditions. The interaction term for Conditions x Sorting time x 
Number of irrelevant symbols is significant (P < 0-01). It must be concluded that 
the effect of increases in the number of irrelevant letters in a display upon sorting time 
is greater in an 8-choice than in a 2-choice task. 


Consideration of results of Experiment IT 

Condition I again shows discontinuities in the effects of the number of irrelevant 
symbols in a display upon sorting time. This confirms the inference drawn from 
Expt. I that, in certain cases, the effects of increases in the number of irrelevant 
symbols are masked because symbols may be processed in groups of more than one 
at a time. In this case it might be expected that the effects of increases in the 
number of irrelevant symbols would only be noticed when the number of relevant + 
irrelevant symbols exceeds a maximum ‘group size’, or when symbols are spatially 
so far apart that they must be scanned one at a time by separate fixations. The 
present data do not, unfortunately, allow us to estimate the maximum group size in 
either condition, and it can only be said that the group-size is smaller in Condition II 
than in Condition I. The time required to locate a symbol buried in a nonsense-word 
of irrelevant symbols may be expected to vary with its position in that word (i.e. first, 
second, ..., nth ... last letter). In Expt. IT the positions of relevant letters in the 
nonsense words made up of relevant + irrelevant letters were systematically varied 
within each pack. As a result, the sorting time for each pack represents the summed 
response-times to as many different display conditions as there are relevant +-irrele- 
vant letters on the cards. The precise variations of ‘group size’ with the vocabulary 
of relevant symbols employed, and the time required to process such groups can only 
be determined by obtaining individual response times to a range of displays of these 
types. 

Since it clearly takes longer to decide that a symbol is irrelevant when searching for 
as many as eight possible items in a display than when searching for either of two, it 
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is a reasonable inference that the perceptual analysis of all letters in the display, 
relevant and irrelevant, is more complicated in the 8-relevant case. Fitts et al. (1956) 
have shown that when learning to discriminate between complex stimuli, such as the 
patterns they employed, subjects gradually discovered which cues, or points of 
difference between patterns were critical, and which were misleading or redundant 
and therefore must be ignored. The number of points of difference which must be 
learnt in order to discriminate between patterns will increase both with the com- 
plexity of the patterns and with their number. 

Letters of the alphabet are also complex stimuli. The efficiency with which they 
are discriminated from each other will therefore also depend upon the degree to which 
subjects are able to select among critical cues. Such selectivity will also be limited by 
two independent factors: 

(i) By the number of different items to be discriminated from each other. 

(ii) By the physical characteristics of the particular subset of symbols within which 
these discriminations must be made. Cues which are optimal when discriminating 
between one subset of symbols may be misleading or redundant when discriminating 
between members of another subset. 

The degree to which there is transfer from practice on discriminations between 
members of one subset to discriminations within a different subset will thus depend 
on the degree of identity of the cues sampled in the two cases. The more cues are 
involved, the more radical will be the readjustments necessary, and consequently 
also the more re-learning the subject will have to do. Subjects may be expected to 
require fewer cues in order to discriminate two relevant symbols from each other, 
and from a group of irrelevant symbols, than to discriminate eight relevant symbols 
from each other, and from a group of irrelevant symbols. It should then follow that 
fewer readjustments to the cue system should be necessary on transfer to a new group 
of irrelevant symbols in a 2-choice than in an 8-choice situation. Expt. II tests this 
hypothesis. 


Exrrrimwent TIT 


Comparison of cue-sampling in 2-choice and 8-choice tasks 
Material 

Four packs of forty-eight cards were made up, two for each condition of this experiment: 

Condition I, 2-chotce task. Cards were prepared as for Pack 4, Condition I, Expt. I (cf. Fig. 1), 
each card being stencilled with either the letter A or the letter Z in one of nine possible locations. 
The remaining eight locations on each card were occupied by irrelevant letters. 

In Pack 1 the irrelevant letters were J, Y, Q, B, H, P, C and L. 

In Pack 2 the irrelevant letters were T, K, F, N, R, 8, D and U. 

Condition IT, 8-choice task. Cards were prepared as for Pack 8, Condition Il, Expt. I, each 
card being stencilled in one of nine locations with one of the eight letters A-H. The remaining 
locations on each card were occupied by irrelevant letters. In Pack 1 the irrelevant letters were 
I, J, K, L, M, N, O and P. In Pack 2 the irrelevant letters were Q, R, S, T, U, V, W and X. 

In all these packs the positions of relevant and irrelevant letters were randomized between the 
nine possible positions on each card as described for Pack 4, Expt. I. 


Procedure 


Subjects were given one of the four packs, told which were the relevant letters, and required 
to sort the cards as rapidly as possible into the appropriate number of piles (2 or 8). Procedure 
for sorting and timing were as described for Expts. I and IT. Subjects were given five successive 
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runs with the pack with which they had begun, and were given knowledge of their sorting times 
on each occasion. On the sixth trial subjects were required to sort the second pack of the same 
condition, the substitution being made without comment. The sorting time obtained on this 
trial was used as a criterion of the extent of transfer to a situation in which a different set of 
irrelevant symbols had to be ignored. 

On completing one condition of the experiment subjects were given a brief rest, and were 
then given the remaining condition in the same way. Half the subjects began with Condition I 
and half with Condition II. Hach of the sixteen subjects employed sorted the packs in a different 
one of the twenty-four orders possible under these conditions. 


Subjects 
Twelve male undergraduates aged 20-22 years (mean age 21-8) and four Royal Navy ratings 
aged 17-26 (mean age 23-8) were used as subjects. 


Results 

The mean sorting times per card for the last trial on the practice pack and the first 
trial on the transfer pack in each condition are given in Table 3. 

Transfer to a pack with a new set of irrelevant symbols significantly increases 
response time in both conditions (P < 0:01 on analysis of variance). 


Table 3. Mean sorting-time/card for practice and transfer packs, and 
practice: transfer ratios for 2- and 8-choice conditions 


Condition I, Condition II, 
2-choice task 8-choice task 


(see.) (sec.) 
Practice pack . 0-71 1-33 
Transfer pack 0-82 1-69 
Ratio, practice : transfer 0-87 0-79 


In order to test the relative effects of transfer in a 2-choice and in an 8-choice 
situation, the ratios of practice to transfer were obtained for each subject in both 
conditions and compared by a Wilcoxon matched pairs signed ranks test. The ratios 
obtained for the 8-choice condition were significantly smaller than those obtained for 
the 2-choice condition (P < 0-01, two-tailed equivalent) showing that it is more 
difficult to adapt to a change in the vocabulary of irrelevant symbols in the 8-choice 
than in the 2-choice task. 


DISOUSSION AND CONOLUSIONS 


It follows from Expts. I and IJ that the speed with which relevant and irrelevant 
symbols are discriminated from each other depends upon the number of symbols for 
which the subject has to search. These data do not fit any simple information-theory 
model, since although the number of irrelevant symbols appearing upon the cards 
was increased from pack to pack within each condition, the total vocabulary of 
symbols, relevant and irrelevant, remained constant at twenty-six for all packs in 
both conditions. The information value of any given letter on a display was thus 
identical in 2-choice and 8-choice conditions. 

It cannot therefore be the case that subjects identify every letter on a display in 
turn, making the appropriate decision as to where to place a card when they arrive at 
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a relevant letter. If this were so it should take no longer to identify irrelevant letters 
in an 8-choice situation than in a 2-choice situation, since the vocabulary of irrelevant 
letters is actually smaller in the 8-choice case (18) than in the 2-choice case (24). 

We must conclude that the irrelevant letters are not discriminated from each other. 
Relevant letters must, of course, be discriminated both from each other and from 
irrelevant letters. In this context the task of ignoring irrelevant letters may be 
compared to that of making the same response to all members of an arbitrary group 
of stimuli. A 2-choice task would therefore be regarded as a case in which subjects 
differentiate between three classes of stimuli: the class of the letter A, the class of 
the letter B and the class of all irrelevant letters C-Z. An 8-choice task can be 
regarded as a case in which subjects respond to nine classes of stimuli, the classes of 
A, B, C, D, E, F, G, H and the class of irrelevant lettérs I-Z. 

Rabbitt (1959) and Pollack (1963) have shown, in different categorization tasks, 
that the stimulus vocabulary and the number of classes into which these stimuli are 
categorized by subjects’ responses interact in their effect on response time. That is to 
say, increases in the total vocabulary of stimuli which do not affect response time in 
a 2-choice task will result in sharp increases in response time in an 8-choice task. The 
finding that subjects take longer to categorize symbols as irrelevant in a 9-class 
categorization task (8 relevant + irrelevant category) than in a 3-class categorization 
task (2 relevant + irrelevant category) is thus consonant with earlier work on cate- 
gorization situations, of which the task of ignoring irrelevant stimuli may be regarded 
as a special case. 

Expt. I further suggests that improvement in the ability to discriminate between 
symbols may be related to the extent to which subjects learn specific sets of cues 
which are optimal for discriminations within the set with which they are practised. 
When transfer takes place such cues may no longer be valid for the new discrimi- 
nations required. Subjects must then re-learn new cues, and performance is impaired 
until this is done. Subjects were found to be relatively more slowed by transfer to a 
new set of irrelevant symbols in an 8-choice task than in a 2-choice task. Since the 
relevant symbols were the same in both the practice and transfer conditions, we must 
assume that the cues to be re-learnt are necessary to discriminate relevant from 
irrelevant symbols. It follows that subjects must master a wider range of cues in the 
8-choice than in the 2-choice task. To put this somewhat differently, we may say that 
subjects learn more about the irrelevant symbols when searching for any of eight 
relevant symbols than when searching for either of two. 

It is important to distinguish the implications of these experiments from those of 
three other approaches to problems of discrimination: 


(i) Information theory 

(a) It has been emphasized that matching processes must concern physical points 
of difference between stimuli. The number of cues necessary to distinguish between 
stimuli will tend to increase with the number of stimuli to be discriminated. How- 
ever, it is theoretically possible to construct equal numbers of patterns in such a way 
that in order to discriminate between members of one set twice as many cues must be 
considered as would be necessary to distinguish members of the other. Similarly, it 
might be expected that discrimination of the letter O would be less affected by the 
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addition of angular letters such as A, H, M or X to a display than by the addition of 
rounded letters such as C or Q. The complexity of standards required in order to make 
discriminations of this type may thus be independent of the information load of the 
task as calculated from the number of items to be discriminated. A way must be 
found to apply the information metric to the vocabulary of cues rather than to the 
vocabulary of stimuli when stimuli are other than points along a single continuum 
of operation of a sense-organ. 

(b) The grouping of stimuli into ‘relevant’ and ‘irrelevant’ categories appears to 
control the efficiency with which subjects can distinguish between items in a display. 
The limitations of the system involved are clearly not a function of information load 
in any simple sense. Variations in the vocabulary of trrelevant symbols (from twenty- 
four in the 2-relevant situatiéns to eighteen in the 8-relevant situations) are clearly 
much less critical than variations in the number of relevant stimuli in determining 
the time taken for discriminations between relevant and irrelevant categories. The 
results obtained by Pollack (1963) and Rabbitt (1959) may best be summarized by 
the statement that the time taken to choose between categories of stimuli varies as a 
multiplicative function of the stimulus population and the number of categories into 
which this population is divided by the subject’s responses. Both Pollack and 
Rabbitt investigated only situations in which all classes or categories always con- 
tained the same number of stimuli. The present experiments may best be treated as 
situations in which subjects respond to classes of stimuli of unequal sizes: i.e. two or 
eight classes of 1-relevant stimulus per class, and a class of eighteen or twenty-four 
items. The nature of the functions obtained under these conditions, and their 
relationship to the expressions derived from information theory which have so far 
been applied to choice response situations, require further investigation. 


(ii) Webers Law 

It must be emphasized that the term ‘discriminability’ is not used as in cases to 
which the Weber—Fechner function and quantification in j.n.d.’s are applicable. We 
are concerned here with the range of cues necessary to discriminate between complex 
stimuli, and the selectivity which can be exercised in using some and ignoring others. 
The obviousness of such cues may be estimated in j.n.d.’s or some equivalent system 
of quantification, and is an important consideration not covered by these data. The 
implications of the present experiments are thus different from those which follow 
from the work of Crossman (1955) and Rabbitt (1963), namely that there is an inter- 
action between the discriminability of stimuli, as measured in j.n.d.’s along some 
continuum of difference, and their information load. 

It is very probable that variations in the discriminability of stimuli, in the sense 
brilliantly discussed by Crossman, will affect the efficiency with which an optimal set 
of cues may be selected. Such effects will represent the operation of yet another 
variable in this complex situation. In such terms as have been employed above, this 
distinction may be paraphrased as that between the range of cues which must be 
incorporated in standards used for recognition and the tolerance with which such cues 
may be matched. 
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(iii) Span of absolute judgement 

When a subject is required to identify a stimulus presented to him in the absence 
of other members of a set to which the stimulus belongs, he is said to make an absolute 
judgement. Experiments concerned with discriminations of this type have typically 
been conducted with stimuli representing points along a single continuum of operation 
of a sense-organ. That is to say, subjects have been required to discriminate between 
tones differing in loudness but not in frequency, or to make identifying responses to 
& series of positions of a point along a single spatial continuum. Miller (1956), 
reviewing the literature in this area, argues that human beings do not appear to be 
able to learn to discriminate between more than a few points along any continuum 
of operation of a sense-organ. Miller remarks that the number of such absolutely 
discriminable points (7+2) is curiously similar for all sensory continua for which 
such data are available. Pollack (1953) has further shown that such limitations are 
not necessarily related to the size of intervals along the sensory continuum between 
these points—in other words to their mutual separation in j.n.d.’s. Such a distinction 
precisely parallels that made in (i) above between the discriminability of stimuli and 
their information load. 

Complex stimuli, with which the present discussion is concerned, differ from each 
other in terms of more than one sensory continuum. As Miller (1956) points out, little 
is known about the span of absolute judgement for multi-dimensional stimuli. 
Experiments by Klemmer & Frick (1953) on the span of apprehension for positions 
of a dot on one and two spatial dimensions, and by Pollack & Ficks (1954) on 
absolute judgement for tones differing in both frequency and intensity, indicate that 
the span of absolute judgement increases with the number of dimensions of difference 
between stimuli, but is not a simple multiplicative function of the number of dimen- 
sions of difference and the number of steps discriminable along each dimension in 
isolation. However, caution is necessary before these findings are generalized, since 
although there are about seven discriminable points along a single spatial continuum 
and about thirty-six discriminable points within a square (Klemmer & Frick, 1953), 
it does not follow that there would be a similar reduction of the number of discrimin- 
able steps along each continuum of difference if subjects were required to identify 
points by their colour and position. This is a further difficulty in the application of the 
information theory metric to these situations, since it is probable that there are 
interactions between the numbers of discriminable steps along some pairs of continua 
and not others. The further investigation of this problem appears to offer a first 
approach to the understanding of perceptual coding. 

If matching of perceptual input to some internal standard is held to be the basis for 
recognition processes it must also follow that there is a limit to the number of distinct 
states of input that can be modelled by the brain as standards of comparison. This 
question is basic to the understanding of ‘set’ and becomes particularly interesting 
when we consider how it may be that a ‘category’ of many distinct stimuli can be 
modelled or matched in this way. 

While the present data do not allow us to do more than raise these problems, we 
may note in conclusion that more detailed description of the mechanism by which we 
identify classes of items will provide quantitative predictions on the operation of 
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perceptual set, or as Kiilpe (1904) remarked, ‘knowing what to look for’. It is a 
source of pleasure to the present author that this will only be made possible by a 
return to the realism of this great investigator; that is, to a refusal to consider 
discriminations between complex stimuli without giving thought to the ways in 
which their physical characteristics are selected and modelled by the brain. 
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SEQUENTIAL ERRORS IN A TIME-SHARING TASK 


By G. S. TUNE 
Harvard University 


An experiment is described in which subjects were required to maintain a set pattern of 
responses while simultaneously engaged in a monitoring task. The resulte showed that selective 
deterioration in performance took place which was demonstrable only by means of a sequential 
analysis of responses and not by a simple count of the errors made. The results are discussed in 
relation to a concept of performance decrement which proposes that ‘regression’ through the 
various levels at which a task is organized is a function of the capacity of short-term memory. 


I. INTRODUCTION 


Welford (1953) has argued that the hierarchical organization of behaviour is 
inevitably dependent on the capacity of short-term memory. If such a capacity is 
reduced then behaviour will become disorganized, because, to use Welford’s termino- 
logy, the control of elements ‘higher’ in the scale over those lower down will be 
loosened. A simple example of this is the following. If an operator’s task consists of 
predicting which of two possible events (1 and 0) will next occur, and they always 
occur in the invariant order 11001100..., the operator can invariably predict a 
future event with complete accuracy if he is able to remember the two previous 
events. Thus if he knows that 01 has just occurred, he may predict the next event with 
complete certainty. On the other hand, if the operator can only remember one 
previous event, his prediction of what the next event will be cannot be made with 
such certainty. In this situation, when the necessary capacity of short-term memory 
is lacking, operators are to be expected to exhibit disorganized behaviour, where 
possibly the correct responses are given but in the wrong order. In other words, the 
sequential characteristics of the responses represented by the transitional probabilities 
(p(11), p(10), eto.) would not reflect the characteristics of the events, but the simple 
probabilities of occurrences of the responses (p(1) and p(0)) might. In the double 
alternation situation (110011001100...) if operators were predicting all events with 
complete accuracy not only would they have 100% correct responses, but the 
responses would share the same probability characteristics as the events, namely, 
p(11) = p(10) = p(01) = p(00) = 0-25; p(1) = p(0) = 0-5. Under conditions of 
reduced short-term memory capacity one of two situations might occur: 

(1) The responses might all be wrong, or inappropriate, but still maintain the 
correct probability characteristics, such as when a subject gave responses which were 
consistently out of step, e.g. 

Events 110011001100 
tkk ek eK KOK Łk < incorect responses 
Praepiotions OO 1100110011 
This would give zero correct responses, because all the predictions were inappropriate, 


but a correct set of probability characteristics. 
1 Now at the Medical Research Council Unit, University of Liverpool. 
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(2) The predictions might be partly inappropriate and also have incorrect (or 
partly incorrect) probability characteristics, e.g. 


Events 110011001100 
+* * k x x < incorrect responses 


Prerprotions 101010101010 
This would give a correct response score above zero and below 100 % but only partly 
correct probability characteristics, i.e. 
p(11) = 0, p(10) = 0-5, p(01) = 05, p(00)= 0: p(1) = p(0) = 05. 
Obviously there are many sets of transitional probabilities which will yield the 
desired probabilities of occurrence, e.g. 


p(11) = 0l p1) = 03 
p(10) = oa? eae? p(10) = 0240 ) = 06 
p(10) = 0-4 p(01) = 0-2 
p(00) = of? ewe p(00) = 034200) = 05 


This formulation shows that the effect of an agent which reduces the capacity of 
short term-memory may be evaluated by (a) a simple count of the inappropriate 
responses that operators make, and (b) an examination of the sequential character- 
istios of the responses, preferably both. Because of a Jack of research which reports 
both types of analysis an experiment was designed to examine whether an operator’s 
responses to a learned and invariant visual task would be disordered in the manner 
outlined above as a result of time-sharing with an auditory task. 


Il. Expprment 


Two visual stimulus event sequences were constructed; each was eight events long and each 
event was of the type R or G. 


Sequence]. GRRRGGRR/GRRRGGRR... 
Sequanos 2 RRRRRGRG/RRRRRGRG... 


Apparatus and procedure 


An event was the illumination of either a red (R) or a green (G) lamp; the lamps were placed 
on the subject’s response panel immediately above two response keys. Pressing and releasing a 
response key brought on the next event and recorded the class of response made. The eventa 
were scheduled to appear in the order of either sequence 1 or sequence 2 by means of a system 
of uniselectors and wander plugs wired to a programming board. Subjects were used one at a 
time and sat before the response panel where they were instructed to guess or predict which of 
the two lamps would next come on. It was explained that predictions were to be registered by 
pressing and releasing the appropriate key and that knowledge of results was available by 
observation of the events themselves. No indication was given that the events would be pre- 
sented in a recurrent order. Subjects continued predicting until they had learned the sequence 
to which they had been assigned and were able to repeat it three times without error. At this 
stage they were given earphones and told to continue to predict the occurrences of the lights 
without error and simultaneously listen to the auditory signals. The auditory stimuli were a set 
of randomized digits from 0 to 9 inclusive, recorded on tape at a speed of one digit per sec. in 
a monotonous voice. Subjects were asked to report hearing the digits 1 and 2 either singly or 
successively by pressing a third response key placed midway between the other two keys on the 
response panel. When it was ascertained that the subject had understood the instructions, the 
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experimenter left the room and the experiment began with the first spoken digit. Each subject 
continued with his tasks until he had made 200 predictions. 


Subjects 
Twelve subjects were used ; all were male University undergraduates between the ages of 18 


and 24 and had no idea of the purpose of the experiment. Each subject was randomly allocated 
to one of two groups of six; each group experienced only one of the two visual sequences. 





30 rs rs ns rs 


25 


20 


Percentage errors per trial block 
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Trial blocks 


Fig. 1. The percentage of predictive errors is shown plotted as a function of trial blocks of 
twenty-four predictions. Each point is the mean error score of six subjects. 


OQ—O, Sequence no. 1; A-—A, sequence no. 2. 


Ill. RESULTS 


A block of twenty-four predictions was termed a trial (i.e. three repetitions of a 
sequence). The mean number of incorrect predictions made per trial was computed 
for both sequences and the results are plotted in Fig. 1 where each point is the mean 
of six subjects. It appeared that the number of errors in predioting the occurrences 
of the visual stimuli after the introduction of the auditory task was in the region of 
20-30%, with a slight improvement as the experiment proceded. Errors made in 
detecting the auditory signals were low (about 9% over the whole experiment for 
both sequences). This analysis showed that in order to deal with both tasks errors 
were made. The second analysis was designed to examine the pattern taken by the 
errors in the visual task. 

The time-ordered sequences of the subjects’ responses to the visual task were 
listed and tabulated in overlapping blocks of three (thus the sequence RR RGGR 
would be tabulated as R R R, RRG, R GQ, etc.). This gave a count of the fre- 
quencies with which subjects used each of the eight possible trigram patterns, from 
which the digram and engram frequencies were calculated. These data are shown 
in Table 1 along with a similar treatment of the event sequences, so that a com- 
parison might be made between what was presented and what subjects thought was 
to be presented. For example, in sequence 1, 12-5 % of the trigrams presented were 
of the type R R R, but 15:4% of the trigrams which subiects used were of this 
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pattern; similarly 37-5% of the digrams in sequence 1 were of the type R R, but 
38-4 % of the digrams used by the subjects were of this type. This analysis gave an 
accurate estimate of the type of sequential errors made and allowed more information 
to be gathered about the subjects’ performance than a simple count of the number of 
incorrect predictions made, The mean discrepancy between presented and reported 
trigrams in sequence 1 was 1:32% and in sequence 2, 303%. A Mann-Whitney 
U-test showed that the discrepancies in sequence 2 were significantly greater with 
P < 0-052. A similar examination of the digram errors gave sequence 2 (mean 
error 5-43 %) a significantly greater error than sequence 1 (mean error 0-83 %) with 
P < 0-014. The mean engram errors were 0 for sequence 1 and 4-5 % for sequence 2. 


Table 1. Results of the sequential analysia of sequences 1 and 2 showing the percentages 
with which the trigrams, digrams and engrams were presented and reported 





Trigram Digram Engram 
o_o he 5 
Presented Reported Presented Reported Presented Reported 
frequency frequency frequency frequency frequency frequency 
Pattern (%) (%) Pattern (%) (%) Pattern (%) (%) 
Sequence no. 1 
RRR 12:5 16:4 
RRG 250 eof BBO ats ae b ie ae 
RGR 125 11-8 RG 25-0 241 
RGG 125 12s) 
GRR 25:0 23-0 
GRG 0 1-2 GR 25-0 24-2 á m as 
GGR 12-5 12-1 aa 125 13-3 
aaga 0 1-2 
Sequence no. 2 
RRR 87-5 47-0 
RRG 126 12-9 BR BEY non m PN ae 
RGR 25:0 18-7 RG 260 19-6 
RGG 0 0-9 
GRR 12-5 12:8 
GRG 125 6-7 ao ane 10:5 ” n M 
GAR 0 0-9 GG 0 1-0 
aag 0 0-1 


It was anticipated that the distracting effects of the auditory task would reduce 
the subjects’ capacity to predict accurately the occurrences of the visual events. The 
precise manner in which this could take place is described in the Introduction 
(p. 415) and the results of the sequential analysis mirrored this fairly well. In 
sequence 1, subjects generated exactly the correct proportions of 1’s and 0’s but they 
were predicted in the wrong orders, as shown by the discrepancies between the 
presented and reported digram and trigram frequencies in Table 1. In sequence 2, 
however, both the proportions of the two types of event predicted and the orders in 
which they were predicted were largely incorrect. Along with the results of the 
Mann-Whitney tests, this may be taken as an indication that the disorganization of 
sequence 2 was greater than that of sequence 1, a finding which was not apparent 
from a simple count of the number of incorrect predictions made. 
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IV. Discussion AND CONCLUDING REMARKS 


A task which requires the use of four previous events in the prediction of a fifth 
will not be performed adequately if the subject can remember only three of them; 
performance will be even more inadequate if only two or one of the necessary events 
can be used (it is not intended to imply by this that the process is conscious). In the 
present experiment the stimulus events were learned and occurred in an invariant 
order; it was possible, therefore, for the subjects to have predicted every event with 
complete accuracy. The results, however, showed that the introduction of the 
| secondary, auditory monitoring, task brought about a selective breakdown in the 
| performance of at least one of the sequences used. This can be interpreted in terms of 
Welford’s thesis that a reduction in the span of short-term memory reduces the 
control of ‘higher’ hierarchical elements over the lower. Both stimulus sequences 
were complex in that the prediction of any event with complete accuracy required 
the knowledge of several previous events. The secondary task divided subjects’ 
attention between the demands of the visual and auditory displays sufficiently to 
` reduce the number of previous events which could be used as predictors and thus 
performance deteriorated both sequentially and in terms of the number of in- 
appropriate predictions made. 

There are three concluding comments, leading from this brief discussion, which 
may be made. First, the importance of events which serve as predictors is evident, as 
is the importance of their unavailability. In many tasks more mundane than those 
used in the laboratory, however, the exact predictors which operators use are un- 
known or hard to verbalize. The identification of these cues for action and the 
arrangement of them in such a way that the operator can take full advantage of them 
is a problem area which might be fruitful, especially for. Ergonomics. Secondly, 
Schouten, Kalsbeek & Leopold (1962) have emphasized that the study of decaying 
performance can give insights into the formal organization of behaviour, which, 
once known, might provide valuable diagnostic tools for the clinical sciences. Finally, 
it is many years since Miller & Frick (1949) first drew attention to the fact that the 
sequential characteristios of behaviour were of interest and importance. Surprisingly 
little advantage has been taken of this potentially rich area of research and it is to 
be hoped, perhaps not too piously, that some of the problems which have been 
mentioned here will be further explored. 


The work reported in this paper was carried out at the University of Bristol while 
_ the author held a D.S.I.R. award. The author is grateful to Stephen Griew and Peter 
Powesland for their encouragement. 
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RELATION BETWEEN PERCEPTUAL AND CONCEPTUAL 
OPERATIONS: NUMERICAL DISTANCE 
AND VISUAL EXTENT* 


By L. TEFT, S. WAPNER, H. WERNER anv J. H. McFARLAND 
Clark University, Worcester, Mass., U.S.A. 


This study deals with the problem of interaction of conceptual (number) and perceptual (extent) 
processes. The general hypothesis was tested that if an extent is demarcated by two numbers 
(from 1 to 9), the perception of extent varies depending on the numerical interval used. It was 
found that a visual extent demarcated by a smaller numerical interval appeared equal to a visual 
extent demarcated by a greater numerical interval when the former extent was physically 
smaller relative to the latter. 


INTRODUCTION 


This study deals with a problem area which has come more and more into the 
centre of perceptual theory, ie. the relation between perceptual (sensorial) and 
conceptual operations. A crucial notion pertinent here has been that of ‘schema’. 
This term was introduced by Kant to formulate the relation between concept and 
percept. In Kantian terms: on the one hand, the sensorial material is formed and 
organized into perceptual objects through the mediation of spatial and temporal 
schemata; on the other hand, spatial and temporal schemata are utilized in the 
concretization of the abstract concepts. Thus, schemata, for Kant, are mediating 
operations which internally link sensorial-perceptual and conceptual processes. 

In recent times, the concept of the schema has been utilized as a principle for 
perceptual organization (cf. Head, 1926; Werner, 1940; Bartlett, 1950; Piaget, 1952; 
Vernon, 1955). Developmentally considered, objects are presumed to be formed 
primordially through sensory-motor schemata and later through internalized 
conceptual schemata. A conceptual schema pertinent to our work here is the number 
schema, by which number becomes defined in terms of a spatial order. Because 
spatialization plays such a critical role in the conceptualization of number, it seemed 
to be a particularly good medium for studying relations between concept and percept. 
In particular, size perception was chosen for study because the feature of extent 
prevails in both visual perception proper and in number conception. 

With respect to number, integers are organized in terms of an interval scale with 
the formal properties of ordinality, equality of intervals and additivity of intervals. 
By virtue of these properties there is ‘numerical distance’ between integers, which 
varies: there is equality of ‘numerical distance’, e.g. between ‘1-5’ and ‘5-9’; and 
there is inequality of ‘numerical distance’, e.g. between ‘1-2’ and ‘2-9’. Now, 
turning to perception per se, extent is, of course, a significant property. We have to 
recognize, however, that there are not only physical factors which define visual 
extent: two lines, physically equal, may or may not appear equal, depending on a 
number of subjective, as well as objective, factors. This study assumes that, in 


* This investigation was supported by research grant MH-00348 from the National Institute of Mental 
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particular circumstances, ‘number distance’ may be a factor which influences the 
perception of extent. 

In order to inquire about the interaction of ‘numerical distance’ and perceptual 
extent, a method had to be devised which minimizes the stability of the perceptual 
experience of extent which ocours under normal circumstances. One way of making 
extent less stable, i.e. more susceptible to influence, is to present the extent in terms 
of points which demarcate it successively instead of simultaneously. Accordingly, 
the method employed consists in making judgements, in a dark room, of visual 
extents demarcated by successive flashes of light. 

Further, the ‘number-extent’ interaction was studied by having the light flashes 
appear as number forms, i.e. numbers from 1 to 9, Thus, the observer, in an otherwise 
dark room, saw three numbers, located along different points in the horizontal 
dimension, flash one after the other; his task was to judge the visual extent de- 
marcated by the first and second number flash as compared with the visual extent 
demarcated by the second and third number flash. Given the general assumption 
that, in these circumstances, there is interdependence between ‘numerical dis- 
tance’ and perceptual extent, it is hypothesized that if an extent is demarcated 
by number, the perception of extent differs depending on the interval between the 
numbers. 

Further, assuming a notion of schema simply as a means for structuring conceptual 
as well as perceptual events, a specific hypothesis was formulated with the general 
idea that the magnitude of the interval between the numbers interpenetrates (is 
assimilative to) the perceptual extent: if a relatively short ‘numerical distance’ 
(1-2) is assigned to a particular visual extent it appears relatively shorter than if a 
relatively long ‘numerical distance’ (2-9) is assigned to it. In order to make the 
physical extent to which the numerical interval 1-2 is assigned appear equal to the 
physical extent demarcated by 2-9, the physical extent demarcated by 1-2 would 
have to be made bigger. 


PROCEDURE 


A horizontal extent was demarcated by the numbers 1 and 9. This total extent was divided 
into two horizontal extents by a third number chosen from the number series 2-8; e.g. in 
one instance the middle number was 2, so that the left horizontal extent was demarcated by 
l and 2, and the right horizontal extent was demarcated by 2 and 9. In general, the subject’s 
task was to adjust one horizontal extent so that it appeared equal to the other horizontal extent. 
The middle integer, i.e. the point demarcating the border of the left vs. right extent, was always 
fixed in space in the subject’s objective median plane. In some trials the right extent was the 
standard, and the left extent the variable; in others this was reversed. The subject was required 
to instruct the experimenter to make the variable extent equal to the standard by moving to 
left or right the outside integer which demarcated the variable extent. 

Three small light boxes, the fronts of which consisted of opaque glass, were used for presenting 
the stimuli. The stimuli were stencils of integers 24 in. in height; because the numbers varied in 
width they were surrounded by a luminous circle -/ in. wide and 2} in. diameter. The stencil for 
each integer was mounted on the front of each light box so that the configuration of the integers 
and & surrounding ring of light was the only thing visible to the subject. These light boxes were 
arranged in the fronto-parallel plane on a horizontal track 8 ft. from the subject. The central 
light box was fixed in the objective median plane; the light boxes on the left or right were fixed 
depending upon whether the standard was on the left or right. Thus two light boxes, either 
centre and left or centre and right, were fixed; the third light box was moved on the horizontal 
track by the experimenter upon instruction by the subject. 
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The integers were flashed for a duration of 0-55 sec. successively from left to right with an 
interval of 0-45 sec. between the first and second integers and between the second and third 
integers. 

The timing mechanism consisted of a cam propelled by a constant speed motor (20 rev./min.) 
which activated micro-switches; these in turn controlled lighting of the integers. 

The subject was led blindfolded into the experimental room and seated in a specially designed 
chair with a head rest which fixed his head in the direction of the middle integer. He was then 
instructed to make the two horizontal extents equal by telling the experimenter how to move the 
variable integer so that one extent, e.g. 1~2, appeared equal to the other extent, e.g. 2-9. When 
the integers flashed on the first trial, the subject named the integers from left to right, and then 
made a judgement concerning the equality of the extents between integers. With a judgement of 
inequality, the experimenter, upon instructions from the subject, moved one of the integers; 
the lights were then successively flashed again and the subject made another judgement; this 
procedure—varying the extent, successive flashing of the three integers, the subject making 
judgement—was repeated until the two extents appeared equal. 

The main condition for perception of extent involved variation of ‘numerical distance’. Three 
sets of integers were selected to demarcate the physical distances, viz. 1-2-9, 1-5-9, and 1-8-9. 
In any set of three the low number was always on the subject’s left and the high number on his 
right, As one can see, the ‘numerical distance’ used for the left extent was smaller than, equal 
to and greater than the ‘numerical distance’ assigned to the right extent. 

Two further conditions were employed: one pertained to the side on which the variable was 
located; the other to the initial extent of the variable at the start of a trial, i.e. (1) standard on 
left—variable on right va. standard on the right—variable on the left; and (2) initial extent 
smaller (25 om.) than standard (35 cm.) and initial extent larger (45 cm.) than standard (35 cm.). 
Each subject was tested under all twelve conditions. The distance of the variable from the middle 
integer served as the measure employed in the analysis. 


RESULTS 


The results are presented in Table 1 and Fig. 1. In order to evaluate the results of 
Table 1, the following consideration has to be taken into account: because the integers 
are always placed in ascending order from left to right, and because the dependent 
variable involves the ‘small numerical distance’ on half the trials and the ‘large 
numerical distance’ for the other half, the effect of ‘numerical distance’ is here 
reflected in the statistical interaction ‘Numerical distance x position’. Examination 
of Table 1 shows a significant statistical interaction of ‘numerical distance x position’, 
which means that the effect of ‘numerical distance’ is significant. The specific effects 
are presented in terms of mean apparent extent, which is defined as the physical 
distance to which the variable must be adjusted so that it appears equal to the 
standard. 

Examination of the means in Table 1 and the graphic presentation in Fig. 1 shows: 
when the ‘numerical distance’ of the variable is small compared with the ‘numerical 
distance’ of the standard, the apparent extent of the variable is small; when the 
‘numerical distance’ of the variable is equal to that of the standard, the apparent 
extent of the variable approaches that of the standard; and when the ‘numerical 
distance’ for the variable is larger than that of the standard, the apparent extent for 
the variable is greater. 

In sum, ‘numerical distance’, i.e. magnitude of the numerical interval assigned to 
a given visual extent, significantly affects the perceived extent: an extent demarcated 
by greater ‘numerical distance’ appears equal to an extent demarcated by smaller 
‘numerical distance’ when the former extent is physically larger relative to the 
latter; or, with greater ‘numerical distance’ there is greater apparent extent. 
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A secondary finding may be noted, namely, that starting extent plays a significant 
Tole: when the judgements are initiated with the variable initially set at a short 
(long) extent, the overall final apparent extent is smaller (larger). 


Table 1. Effect of ‘numerical distance’ upon ‘apparent extent’ 


F tests 
Source of variation D.F. Mean square F P 
Individuals 23 1230-33 < 1-00* N.S. 
Sequence ll 868-86 < 1-00* N.S. 
Indiv./seq. 12 1561-67 
Order 11 3533-02 1:96 N.S. 
Conditions ll 11887-98 6-64 < 0-06 
Numerical distance (N) 2 2220-08 1-24 N.S. 
Position of variable (P) 1 51-84 < 1-00 N.S. 
Starting extent (S) 1 65673-92 36-68 < 0-01 
NxP 2 25842-65 14:43 < 0-01 
Nx8 2 8796-42 2-12 N.S. 
PxS l 513-67 < 1-00 NS. 
NxPxS 2 405-47 < 1-00 N.S. 
Square uniqueness 110 1250-69 < 1:00 N.S. 
Error 182 1790:54 
Total 287 1992-53 


* Tested against indiv./seq.; all others tested against error. 


Means (mm.) 


Conditions 
Mean extent 
Position of Starting Mean pooled fort 
No. Numerals variable extent extent starting extent 
1 1-2-9 Left Small 313-8 325-3 
2 1-2-9 Left Large 336-6 
3 1-2-9 Right Small al 360-4 
4 1-2-9 Right Large 876-4 
5 1-8-9 Left Small 845-9 856-8 
6 1-5-9 Left Large 367-3 
7 1-5-9 Right Small Speer 347-9 
8 1-5-9 Right Large 356-6 
9 1-8-9 Left Small 344-4 363-6 
10 1-8-9 Left Large 382-8 
11 1-8-9 Right Small 309:8 334-8 
12 1-8-9 Right Large 359-3 


+ A difference of 17-4 is significant at the 0-05 level. 


Discussion 

It will be recalled that there were two hypotheses: first, the general hypothesis that 
if an extent is demarcated by two integers, the perception of extent varies depending 
on the interval between the two integers employed; secondly, the specific hypothesis 
that the magnitude of the interval interpenetrates (is assimilative to) the perceptual 
extent, so that with a relatively short numerical interval (e.g. 1-2) the visual extent 
appears relatively shorter than with a relatively long numerical interval (e.g. 2—9). 

The findings conform with the general hypothesis. However, the results are 
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opposite to those expected from the specific hypothesis. According to this hypothesis, 
when equating two distances, e.g. one demarcated by 1-2 (short numerical interval) 
and the other by 2-9 (long numerical interval) the first line (which is hypothesized to 
appear shorter) would have to be made longer. Our findings are the opposite, i.e. the 
aforementioned two distances appear equal when 1-2 is made shorter than 2-9. How 
can one account for the contradiction between hypothesis and findings? 








Physical extent 
(350-0 mm.) (850-0 mm.) 
Apparent extent 
Variable Standard 
1 2 9 
(825-3 mm.) (350-0 mm.) 
1 5 9 
(856-6 mm.) (350-0 mm.) 
1 8 9 
(363-6 mm.) (360-0 mm.) 
Standard Variable 
1 2 9 
(350-0 mm.) (360-4 mm.) 

1 5 9 
(350-0 mm.) (347-9 mm.) 

1 8 9 
(350-0 mm.) (334-8 mm.) 


Fig. 1. Schematic representation of resulta: mean apparent extent. 


The resolution of the contradiction hinges on how one views the interaction of 
cognitively connoted intervals in relation to visual length. The specific hypothesis 
formulated at the beginning of the study was based on the assumption that a cogni- 
tive interval, such as the numerical interval 1-2 or 2-9, has to be transformed into 
visual distances in order to be experienced. This would then lead to an interaction 
between the visual distances as given by optic stimuli and the visually transformed 
numerical interval. Essentially, this means that an interaction between two visual 
experiences takes place. That is, a visually transformed numerical interval (e.g. 1—2) 
would influence the visual appearance of a physical length demarcated by 1-2 and, 
accordingly, this physical length would appear smaller than the physical length which 
is assimilated to the visually transformed numerical interval 2-9. In sum, there 
would be assimilation of the perception of visual length to the visual projection of the 
‘numerical interval’. Since the task is to adjust the line segments 1-2 and 2—9 to 
equality, this assimilative process would lead to the expectation of the original 
specific hypothesis. The facts are contradictory to this hypothesis. Moreover, it seems 
unlikely that in this process of discrimination a visual-visual interaction takes place 
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which is mediated by a conceptual transformation of a numerical interval into a 
visual schema. 

The alternative explanation, which seems feasible to us, hinges on the following 
analysis of the relationship between a cognitively apprehended numerical interval 
and its interaction with a sensory event. 

First of all, the task involves visual comparisons between two extents. 

Secondly, a cognitively apprehended numerical interval is not a sensory—here a 
visual—event. It is an experience which we believe cannot be described merely in 
sensorial terms; we have to find ways to describe the phenomenal dimensions in 
terms which have dynamio, vectorial characteristics. Such a vectorial dimension 
pertinent to the property of extent, we believe, is referred to by the polarity, 
expanssveness-contractiveness.* 

Thirdly, we assume that wherever a relationship between ‘conceptual’ and 
‘sensorial ’ phenomena occur, this relationship has to be defined as a ‘correspondence’. 
We would then maintain that a correspondence is possible between numerical 
intervals and visual length of lines. In our situation such a correspondence is forced 
by the assigning of numbers to demarcating visual extents. 

Fourthly, the task demands the judgement, in terms of apparent equality, of two 
lines. This ‘apparent equality’ can only be defined in terms of their equivalence; the 
task requires that two such lines should appear equivalent in regard to the numerical 
interval assigned to them. In our terms, lines would appear equal if their visual 
length corresponds to the numerical interval assigned to them. 

Therefore, in order to achieve visual equivalence between the physical length of 
line assigned 1-2, and the physical length of line assigned 2-9, 1-2 must be made 
shorter than 2-9. When such an adjustment is made, the relationship between the two 
physical extents is in correspondence with the relationship of the cognitively appre- 
hended numerical intervals. 

Such a correspondence between a conceptual numerical interval and visual 
(physically determined) length is attainable because both, from the viewpoint of 
sensory-tonic theory, have the characteristic of expansiveness: a high (low) degree 
of expansiveness of the visual line corresponds to a bigh (low) degree of expansiveness 
of a numerical interval. 
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INFORMATION, ACOUSTIC CONFUSION AND MEMORY SPAN 


By R. CONRAD ann A. J. HULL 
Medical Research Counctl, Applied Psychology Research Unit, Cambridge 


Immediately after visual presentation, subjects were required to recall 6-letter sequences. 
Sequences were drawn from four vocabularies. There were two 8-letter vocabularies, distin- 
guished by the probability of acoustic confusion within them, and two 9-letter vocabularies 
similarly distinguished. Memory span is shown to be effectively independent of information 
per item, and to depend substantially on the probability of acoustic confusion within 
vocabularies. 


A recent paper by the author (Conrad, 1964) demonstrated a highly significant 
association between errors in immediate recall of 6-letter sequences, and listening 
errors. Letters of the alphabet which are difficult to hear against a white noise 
background are also difficult to recall, even when presentation for recall is visual. 
The effect was also shown to hold true for words (Conrad, 1963). 

It was argued that, if letters which are acoustically confusing are more likely to be 
confused in memory, then sequences drawn from acoustically homogeneous vocabu- 
laries would be more difficult to recall than those drawn from vocabularies which 
were acoustically heterogeneous. It was suggested that the acoustic nature of the 
vocabulary might in fact be a more important variable in determining memory span 
than the size of vocabulary from which sequences were drawn. The present experi- 
ment tests these two hypotheses. 


METHOD 


Thirty-six 6-letter sequences were constructed from each of four consonant 
‘vocabularies’. The vocabularies were: 


L. JKN 
2 CDFHLNQYZ 
3 FSX 


4 BCDGMNPTYV 
The sequences were based on tables of random numbers with the following constraints: 

(a) Within each set of thirty-six sequences, letters occurred equally often in each serial 
position. 

(b) No letter occurred twice or more in succession within a sequence. 

(c) The sequential structure of the sequences drawn from vocebularies 1 and 3 and from 
vocabularies 2 and 4 were identical. For example, if the first sequence from vocabulary 1 was 
JKNINKE, the first sequence from vocabulary 3 was FSXFXS. 

The vocabularies were chosen on the basis of two variables. First, vocabulary 
size, three or nine letters. Secondly, acoustic confusability within the vocabulary, 
so that for each size of vocabulary there was one which had high, and one which had 
low, confusability. This variable requires explanation. 

Conrad (1964) presents a confusion matrix for letters of the alphabet spoken against 
a white noise background. For subsets of this matrix composed of the letters of the 
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above four vocabularies, the probability was determined with which, in a listening 
task, each letter would be confused with each other in the set. On the assumption 
that the constant ratio rule (Clarke, 1957) is valid, the mean of these probabilities 
gives a value which can be used as an index of acoustic confusability within each 
vocabulary. For the four vocabularies this value was: (1) 0-24, (2) 0-29, (3) 0-51, 
(4) 0-69. 

Sequences were presented visually letter by letter at a rate of eighty letters per 
minute by means of 16 mm. frame by frame projection. At the end of each sequence 
the projector was stopped and subjects wrote down what they could remember of 
the sequence in correct order. The vocabulary from which the sequences were drawn 
was printed on each answer sheet. 

In fact two experiments were carried out using the same test material. Since the 
results were identical, the experiments will be described together. The first experi- 
ment used a factorial design with twenty-four naval ratings as subjects. Subjects 
were individually tested, and were given one set of thirty-six sequences on each of 
4 successive days. This procedure involved the possibility of confusion between 
vocabularies, particularly since they were not mutually exclusive. 

The second experiment used a matched groups design, and subjects were trainee 
telephonists. Four groups were matched on the basis of age and score on an immediate 
memory test for 7-digit sequences using the same presentation procedure as in the 
main test. Because subjects were available only once, matching was achieved merely 
by increasing the size of each group until the groups no longer differed in terms of 
mean age (27 years) and digit memory errors (15-7%). To reach this criterion the 
necessary group sizes ranged from seventy to eighty subjects per group. In this 
experiment the subjects of each group memorized sequences drawn from only one of 
the four vocabularies. 

Recorded sequences were scored in terms of letters wrong. A letter was scored 
wrong if it was wrong for that serial position. Thus a paired transposition counted as 
two errors; a whole sequence omitted counted as six errors. 


RESULTS 


The essential results are shown in Fig. 1. It is clear that there is no real difference 
in the results of the two experiments. On the other hand, since the non-linearity of 
the relationship between errors and probability of acoustic confusion is evident and 
similar in both experiments, it must be considered a genuine effect and will be 
discussed later. 

In both experiments, the means of the two 3-letter and of the two 9-letter vocabu- 
laries are significantly different at better than the 0-001 level. So that, with vocabu- 
lary size (information per item) constant, memory span is affected by the probability 
of acoustic confusion within the vocabulary set. Indeed, vocabulary size might seem 
to be irrelevant, since vocabulary 2 is significantly better than vocabulary 3 
(P < 0-001). 

Although the differences between vocabularies 1-2 and 3-4 are not significant 
(P > 0-05), one would hesitate on the present data alone to claim a simple relation- 
ship between span and confusability. There are inevitably structural differences in 








Information, acoustic confusion and memory span 431 
the 3- and the 9-letter vocabularies. In particular more letters are repeated in the 
sequences drawn from the smaller set. 

There is little formal evidence to go on about the effect of repeated items in a 
sequence. In one sense repetition could make sequences easier to recall, since a 
repeated item could aid coding. On the other hand, for this aid to be maximal one 
would imagine that the repeated items would need to occur in fixed positions in the 
sequence. This was not of course the case in the present experiment. An attempt to 
examine this point directly was made by questioning whether subjects were better 
able to memorize sequences with repeats than those without. 


8 


_ Wrong letters (%) 
8 3 


tot 
© 





0 010 020 030 040 050 060 070 080 0:90 1:00 
Probability of acoustic confusion 


Fig. 1. Immediate recall of 6-letter sequences. x— x, Matched groups, N = 70-80; 
@-—— ©, Factorial design, N = 24. 


The 3-letter vocabulary sequences always contained repeated letters. Only the 
9-letter vocabulary sequences taken from the matched group experiment were 
therefore considered. Sequences contained 0, 1 or 2 repeated letters. The mean 
number of wrong letters per sequence per subject was calculated for these three 
repetition classes. For neither vocabulary were the differences significant. Thus 
when the structure (repeated letters) changes from sequence to sequence, subjects 
apparently ignore repetition information; or at any rate it has no effect on their 
performance. It is therefore unlikely that structural differences between 3- and 
9-letter vocabulary sequences influence the results. 


Discussion 


Clearly the two hypotheses outlined in the introduction are fully confirmed. The 
two 3-letter vocabularies and the two 9-letter vocabularies give markedly different 
spans. Furthermore, comparison of vocabularies 2 and 3 shows a significant difference 
which is in the wrong direction for any informational prediction, but the right 
direction from the standpoint of the present argument. 

But of course a continuous linear relationship would have been preferred, and 
there are two sources of sampling error which may be relevant. The probability of 
acoustic confusion was calculated from a set of empirical data. The relative quantities 
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in these data would depend to some extent, as Miller & Nicely (1955) have shown, on 
the signal-noise ratio used in the listening test. Thus the abscissa values in Fig. 1 
could vary if different listening data were used; though not so much that the relative 
order of the points would be likely to change. 

A second source of error lies in the way the matrix of listening errors (Conrad, 1964) 
was used; in effect only a single vocabulary out of a number of possible vocabularies 
of the same size, all having approximately the same probability of acoustic confusion. 
The resulta may therefore involve two sampling errors which, built into the sequences 
used, are independent of subjects or experimental design. 

These results are completely at variance with those of Pollack (1953), who reported 
that ‘amount of information transmitted. ..increases almost linearly as the amount 
of information per item . . .is increased’, Pollack’s procedures differed in a number of 
ways from those used here, but the critical difference is that he probably inadvertently 
increased the acoustic confusability of his vocabularies as he increased their size. This 
point was discussed more fully by Conrad (1964) in support of the predictions which 
led to the present experiment, and need not be repeated here. 

The new implications of this experiment are largely practical. Whenever subsets of 
letters or digits, or indeed any other material which can be verbalized, are compared 
in memory experiments (e.g. Mackworth, 1963) care must be taken to equate the 
subsets for acoustic confusability. The results otherwise will certainly be contami- 
nated by this factor. 


We are indebted to the Post Office and to the Union of Post Office Workers for 
facilitating this experiment. 
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TRANSFER OF TRAINING BETWEEN SPACE-ORIENTED 
AND BODY-ORIENTED CONTROL SITUATIONS 


By M. HAMMERTON ax A. H. TICKNER 
Medical Research Council, Applied Psychology Research Unit, 
Cambridge 


An experiment was designed to determine whether skill in a control task is learned as a pattern 
of body-oriented limb-movements, or as a system of space-oriented relationships. A control 
task was set up which could be correctly oriented: A, both bodily and spatially; B, bodily but 
not spatially; O, spatially but not bodily. Four groups of six subjects were used severally to 
study transfer of training from A to B, B to A, A to O, and C to A. It was found that transfer 
to condition O was significantly the worst. It is tentatively concluded that this type of skill is 
learned mainly as a body-oriented pattern of limb-movements. 


I. Iynrropuction 


In training personnel for skilled tasks, it is important to be clear about what 
exactly is learned. This is particularly important if the practical situation may differ 
from the training situation. In a review paper, Campbell (1954) concluded that 
‘,..in...transposition experiments the results [are] overwhelmingly on the side of 
interpreting the learned response in habit formation in terms of organism-environ- 
ment shifts, rather than in terms of limb or body movements in terms of body 
parameters’. In other words: learned skills are space- or display-oriented, rather 
than body- or limb-oriented. 

In a recent general paper, Gleitman (1963) avoided so definite a pronouncement, 
and it would seem that the question is still an open one. Opportunities for testing it 
with human subjects are offered by visual—motor control experiments. There have 
been a number of studies of skilled control behaviour with varying operator positions 
and control-display alignments (e.g. Humphries, 1958; Shephard & Cook, 1959; 
Abbey, 1961, 1962). In these, however, transfer between situations was not a 
principal object of study. Also, as the experiments were conducted, spatial and body 
orientations were altered together. The purpose of the present experiment was to 
alter the space-orientations and body-orientations of the situations separately, and 
to examine the transfer of training between the several conditions. This was possible 
because only thumb-movements were made in control, and the display was on a 
cathode-ray tube (0.2.7.). In these conditions the body frame of reference can 
reasonably be equated with subject’s forearm, and the space frame of reference with 
the display. 

Il. Meraop 

Subjects. Four groups, each of six Royal Naval Ratings, whose ages ranged from 18 to 26 years, 
acted as subjects. 

Apparatus and task. The apparatus used was the Applied Psychology Research Unit control 
simulator. The subject sat facing a 0.R.T., upon which a spot and a short vertical line of light 
could be made to appear. The vertical line was the ‘target’; the movements of the spot were 
controlled by the subject. For this control, the subject used a thumb joystick, mounted upon 
a te grip, which he held in his right hand. The control was so mounted that the plane of 
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movement of the subject’s thumb was parallel to the plane of the face of the 0.2.1.—46° to the 
horizontal in both cases. First order—i.e. velocity—control was used. The control sensitivity, 
ie. spot velocity (radians/sec.)/angular movement of stick (radians), was 0-216 sec.-*. The 
maximum spot velocity was 0:212 rad./sec. The task was a simple acquisition one. When the 
experimenter pressed a button, the target-line moved to a fixed position in the upper left-hand 
quadrant of the screen, 3 em. from the initial position of the line and spot. Simultaneously, the 
gubject’s control became operative, and a decatron timer started. The subject had to move his 
spot as rapidly as possible on to the mid-point of the target line, and to keep it there for 2 sec. 
This completed the run; whereupon the decatron stopped; spot and line jumped back to their 
initial position; and the control became inoperative. The reading of the decatron, minus the 
2 sec. ‘holding time’, constituted the subject’s score: the shorter the better. 


Display 
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—te Control 
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Fig. 1. Schematic layout of experimental conditions. A, control correctly oriented to body 
(forearm) and to space (display); B, control correctly oriented to body but not to space; 
C, control correctly oriented to space but not to body. 


The pistol grip could be clamped in one of two positions: (i) so that the subject’s forearm was 
pointing straight forward, (ii) so that the subject’s forearm was pointing to his left, across his 
body, at approximately 90° to its direction in the first position. 

Let us denote movements of the spot on the screen as in x and y as usual (see Fig. 1). Let us 
denote side-to-side movements of the thumb (and hence of the stick), relative to the forearm as 
in X, and fore-and-aft movements of the thumb relative to the forearm as in Y. In the present 
experiment, three conditions were employed. These were: 

Condition A. Stick in position (i); movements in X and Y produced corresponding movements 
in x and y. Thus the control was correctly oriented both bodily and spatially. (That this is the 
highly compatible situation is well-known—see, for example, Shackel & Whitfield, 1963. It is, 
however, easy to be confused by thinking of the controls of an aircraft. An aircraft is, of course, 
controlled from the inside; the joystick is moved towards the desired inclination of the machine’s 
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AoE and if the horizon is regarded as the pilot’s display, it moves up as the stick is moved 
orward.) 

Condition B. Stick in position (ii). Again movements in X and Y produced corresponding 
ee ras in x and y. Thus, the control was correctly oriented bodily, but wrongly oriented 
spatially. 

Condition O. Stick in position (ii). Positive movements in X produced positive movements 
in y; negative movements in Y produced positive movements in x. 

Thus, the control was wrongly oriented bodily, but correctly oriented spatially—i.e. stick 
rae ee were parallel to spot vectors. The salient features of the three conditions are shown 
in Fig. 1. 

Procedure. Transfer was studied in four cases: (1) condition A to condition B, (2) B to A, 
(3) A to O, (4) C to A. 
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Trials : 
Fig. 2. Curves showing variations of group mean performance during the experiment. Group 1 
(e—e) transferred from condition A to condition B, group 2 (#+++¢) from B to A, group 3 
(0...@) from A to O, group 4 (@---@) from C to A. 


A separate group of subjects was used for each of these. In each case, subjects had 10 trials 
per day for 5 days in the training condition, followed, on the 6th day, by 10 trials in the transfer 
condition. In order to eliminate effects due to ‘loaded’ instructions, these were always given to 
the subjects in such terms as emphasized the ‘naturalness’ of the condition. Thus, in condition A, 
they were told: ‘To move the spot from side to side, you move your thumb from side to side; 
to move it up and down you move your thumb forward and back.’ The same form of words was 
used for condition B. In condition C, they were told: ‘You move your thumb in the same direc- 
tion that you want the spot to move. If you move your thumb towards the wall, the spot will 
move towards the wall, and so on.’ In all cases, the task was demonstrated once before trials 
began. 

To ensure that the subjects had grasped what was required, they were asked to explain the 
control to the experimenter. None found any difficulty. 


Iii. RasvLts 
The mean performance of the several groups during the course of the experiment 
is shown in Fig. 2, Each point on the curves is thus the mean of six subjects’ scores. 
For each group, the measure of transfer used was p, defined as 
ee 
SRCE 
where F is the performance on the first training trial, L on the last, and T is the 
performance on the first transfer trial. Group mean p values, and variances, are 
28-2 
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shown in Table 1. Itis evident upon inspection of the curves, and of the table, that 
it was very much more difficult to transfer to condition C than to conditions A and B. 
Analysis of variance showed that the p values obtained by group 3 differed signifi- 
cantly from those of the other groups (P < 0-001). This was confirmed by t-tests 
between all six possible pairs of groups. The p values of groups 1, 2 and 4 belong, 
therefore, to the same population; those of group 3 do not. 

It is also noticeable that on the initial trial of the first 2 days, the performance of 
group 2 (B-A) seems worse than that of the other groups. This difference was 
examined, using the F-test, and was found to be significant (P < 0-05). 


Table 1. Means and variances of transfer measures (p) for experimental groups 


Variance 
Group Mean p of p 
1 (A-B) 0-90 0-010 
2 (B-A) 0-99 0-001 
8 (A-C) 0-05 0-265 
4 (C-A) 0-86 0-016 
IV. Disovssion 


As was remarked in the introduction, when using a thumb-joystiok of the kind 
described here, the body frame of reference may reasonably be equated with the 
forearm. Similarly, the space frame of reference is equivalent to the display. Thus we 
have examined transpositions between situations which were correctly oriented to 
space and body, and situations correctly oriented to only one of these. 

The results show very forcibly that, in the present context, it is incorrect body 
orientation that produces a marked decrement of performance. This, of course, bears 
strongly against Campbell’s conclusion quoted at the beginning; and supports the 
contention that ‘what is learned’ in skilled behaviour is a pattern of limb movements 
defined in terms of body parameters. The good transfer from condition C to condition 
A is presumably an instance of the familiar situation of transferring from a more to 
a less difficult situation. 

The poor first trial performances on days 1 and 2 by group 2, are open to two 
possible explanations. It might be that there was an initial expectation, or population 
stereotype, of space-orientation in such controls, possibly acquired from previous 
experience with related skills. Such stereotypes are often regarded as important 
when operators have to use, perhaps in an emergency, controls on which they have 
had little practice. However, the present findings clearly show that, within the 
limits of the tasks used, such expectations are very rapidly overcome. 

On the other hand, it is possible—and the authors incline to this view—that the 
significance was a spurious one. Early in training, performances are fluctuating 
widely, and it would not be surprising if, on isolated trials, a particular group should 
produce scores which differ sharply from those of the others. For example, on the 
2nd and 3rd trials of day 1, group 3 is markedly better than the others, the F-test 
again showing significance (P < 0-05), although one of the other groups used the 
same control. 

On a practical plane, it seems that if it is necessary to have a control that is not 
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doubly compatible (as in the desirable condition A), then it is more important to 
maintain body-orientation than space-orientation. This situation may well arise, 
e.g. in the design of space vehicles. Here the pilot may have to adopt a posture 
which compels the use of thumb-joysticks mounted at arbitrary orientations to the 
movements of the vehicle. The frame of reference which he can most readily be trained 
to use, then, would seem to be his own forearm. 
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EXPERIMENTAL STUDIES IN ‘HYPNOTIC’ BEHAVIOUR: 
SUGGESTED DEAFNESS EVALUATED BY DELAYED 
AUDITORY FEEDBACK* 


By T. X. BARBER aw D. S. CALVERLEY 
Medfield Foundation, Harding, Massachusetts, U.S.A. 


Delayed auditory feedback (DAF) was used to assess the objective consequences of suggested 
deafness. Forty-two women students were randomly assigned to three groups of fourteen sub- 
jecte. Group A received suggestions of deafness subsequent to a standardized 15 min. hypnotic 
induction procedure; Group B received suggestions of deafness under waking conditions; 
Group O served as a control. Suggestions of deafness, given with or without a preceding hypnotic 
induction procedure, were effective with the majority of subjects in eliciting subjective reports 
of altered auditory perception. However, subjects claiming partial or total ‘subjective 
deafness’ responded to the DAF with stuttering, mispronunciations, increased vocal intensity 
and slowed rate of speaking in the same way as the controls who heard normally. 


General texts on hypnotism assert or imply that suggestions of deafness are often 
effective with hypnotized individuals but are rarely if ever effective with persons 
who are not hypnotized. This assertion appears to derive from unsystematic observa- 
tions rather than from carefully controlled experimental studies. Although Erickson 
(1938), Kline, Guze & Haggerty (1954), Malmo, Boag & Raginsky (1954), Pattie 
(1950), and Sutcliffe (1961) administered suggestions of deafness to selected hypnotic 
subjects, no one, to our knowledge, has ever given similar suggestions to a non- 
hypnotized group. The present study is designed to fill this lacuna and to answer the 
following questions: 

(1) Are suggestions of deafness more effective when given under hypnotic condi- 
tions than under non-hypnotic conditions in producing total or partial ‘subjective 
deafness’, that is, in eliciting testimony that auditory stimuli were either not 
perceived or were perceived as reduced in intensity ? 
` (2) Does ‘subjective deafness’ produce objective consequences which are similar to 
or identical with the objective effects of actual deafness? 

In the present experiment the objective effects of suggested deafness are evaluated 
by the method of delayed auditory feedback (DAF) in which the subject’s ongoing 
speech is recorded, delayed for a fraction of a second, amplified, and returned to his 
ears through a headphone (Chase, Sutton & First, 1959; Smith, 1962; Yates, 1963). 
‘Previous studies demonstrated that: (i) The speech of a person with normal hearing is 
markedly impaired when he hears himself speak within 0-1-0-8 sec. after uttering. 
‘This impairment typically includes: speech disturbances such as stuttering and mis- 
pronunciations; increased vocal intensity ; and decreased rate of speaking. (ii) Totally 
deaf individuals do not show speech impairment with DAF (Gibbons & Winchester, 
1957). (iii) When an individual who claims deafness manifests speech disturbances, 
increased intensity of utterance, and decrease in rate of speech with DAF it is highly 
probable that he is malingering (Hanley & Tiffany, 1954). 


* This research was supported by grante (MY 4825 and MH 7003) from the National Institute of 
Mental Health, United States Public Health Service. 
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METHOD 
Test materials 


All subjects were required to read aloud three paragraphs from Form 1 and three equivalent 
paragraphs from alternate Form 2 of the Gilmore (1951) Oral Reading Test with DAF. With 
respect to Form 1, Paragraph I contained 26 words of very easy reading material (standardized 
for first-grade students), Paragraph VI included 107 words of medium difficulty (standardized 
for sixth-grade students), and Paragraph X included 252 words (standardized for tenth-grade 
students). Paragraphs I, VI and X on Form 2 were very similar‘in number of words, per cent of 
polysyllabic words, and grammatical construction. 

The DAF was produced by means of a modified Bell & Howell magnetic tape recorder with 
amplification apparatus (Lafayette Instrument Co., Model no. 775A). The subject wore tight- 
fitting, rubber-cushioned earphones and spoke into a microphone‘fixed 12 in. from his chin. The 
output from the microphone was delayed by 0-4 sec. and then fed into an amplification system 
which added 61~74:5 db. to the speech signal before it was passed into the earphones. 


Subjects 

The subjecta were forty-two female undergraduates from two colleges. Half were volunteers 
(paid two dollars) and the others participated in the experiment without remuneration to fulfil 
the requirements of a course in elementary psychology. None had participated in our pre- 
vious experiments. 

When recruited for the experiment, the subjects were told that one-third, selected at random, 
would be hypnotized and the others would be allocated to control groups and would not be 
hypnotized; and that, to conduct the experiment properly, it was necessary that subjecta should 
not discuss it with each other. The latter admonition was also repeated to each subject indivi- 
dually at the termination of her own experimental session. 

The subjects were randomly assigned to Groups A, B, and C with fourteen to each group. 
Each subject was tested individually by one experimenter (D. S. C.). All experimental sessions 
were held in one room provided by each of the colleges. 


Procedure 


The procedures for Groups A, B and C were as follows: 

Group A, hypnotic induction procedure plus suggestions of deafness. Subjecta allocated to 
Group A were first told that they were to be hypnotized. They were then asked.to fixate on a 
light blinking in synchrony with the sound of a metronome, and a standardized 15 min. hypnotic 
induction procedure, patterned after the hypnosis procedures of Friedlander & Sarbin (1938), 
Marcuse (1959, pp. 52-3), and Weitzenhoffer & Hilgard (1959), was administered. At the com- 
pletion of the hypnotic procedure each subject manifested one or more characteristics—e.g. lack 
of spontaneity and initiative, disinclination to talk—-which, according to the consensus of 
authorities (Erickson, Hershman & Secter, 1961, pp. 56-8; Pattie, 1956, p. 21; Weitzenhoffer, 
1957, pp. 210-12) presumably indicate that a person is in ‘hypnotic trance’. 

Upon completion of the induction procedure, the subject was told that she would remain in 
deep hypnosis as she performed forthcoming tasks. She was then asked to open her eyes, in- 
structed to read three paragraphs from Form 1 of the Gilmore Oral Reading Test, and told to 
continue the reading even though she would hear her voice coming back through the earphones 
as she spoke. The earphones were appropriately placed, and the subject read Form 1 with DAF. 
The earphones were then removed, the subject was asked to close her eyes and, for a period of 
l min., was given additional suggestions of relaxation, drowsiness, sleep, and deep hypnosis. 
Suggestions of deafness for the auditory feedback were then given as follows: 


**InamomentI am going to ask you to put the earphones on again and to read three additional 
passages. When you put the earphones on this time you will be deaf to your voice, you will 
not hear your voice coming back to you, you will not hear anything at all. As long as the 
earphones remain on you will not hear your voice, you will be deaf, totally deaf, unable to 
hear anything at all. When I take the earphones off, you will hear normally again. Now I will 
put the earphones on and I will point to passages that I want you to read. As long as the 


Experimental studies in ‘hypnotic’ behaviour 441 


earphones remain on you will not hear your voice, you will hear nothing at all, you will be 
deaf, totally deaf.” 

The earphones were replaced and the subject read the three paragraphs from Form 2 of the 
Gilmore Oral Reading Test with DAF. After reading Form 2, the subject was given suggestions 
of relaxation, drowsiness and sleep for 1 min., and was then assessed on response to the Barber 
Suggestibility Scale (Barber & Calverley, 1963a; Barber & Glass, 1962), which includes eight 
standardized test-suggestions (e.g. suggestions of body immobility, inability to speak and selective 
amnesia). 

Group B, waking suggestions of deafness. Subjects allocated to Group B were first told that 
they had been assigned to a control group and would not be hypnotized. They were then asked 
to read the three paragraphs from Form 1 of the Gilmore Oral Reading Test and were told to read 
continuously even though they would hear their voice coming back through the earphones as 
they spoke. When the reading of Form 1 with DAF was completed, the earphones were removed 
and the subject was given suggestions of deafness for the auditory feedback, as follows: 


“Tam going to ask you to read three additional passages with the earphones on. This time I want 
you to ignore and be deaf for your voice coming back to you. Everyone can read better and 
more fluently a second time by trying very hard during every second to ignore and be deaf 
for their voice coming back to them. You can do much better this time but you must try 
hard, try very hard. It can be done, so please, I do not want you to disappoint me. Keep 
your thoughts directly on the reading material and do not allow yourself to hear your voice 


in the earphones ”. 


The earphones were replaced and the subject read the three paragraphs from Form 2 with 
DAF. After this, the subject was given instructions for a period of 1 min. designed to pro- 
. duce positive motivation to perform well on further tasks, as described verbatim by Barber & 

Calverley (1962, 19636), and the Barber Suggestibility Scale was administered and scored. 

Group O, control. Subjects allocated to Group O were first told they had been assigned to a 
control group and would not be hypnotized. They were next told to read the three paragraphs 
from Form 1 of the Gilmore Test and to continue reading even though they would hear their 


| 

; 

| voice in the earphones. One minute after reading Form 1 with DAF, they were asked to read 
| Form 2, also with DAF. 

| 
\ 


Assessment of ‘Subjective deafness’ 


Immediately after completing the above, each subject was given the following rating scale 
, designed to appraise subjective response to suggestions of deafness (‘subjective deafness’ scale): 


Check one of the following in reference to the second set of readings: (A) I did not hear any- 
thing coming through the earphones when I was asked to read a second time; (B) I heard 
some sounds coming through the earphones during the second reading, but the sounds were 
muffled, or far away, or not as loud or intense during the second reading as they were during 
the first reading; (C) I heard my voice coming through the earphones as loud and intense 

i during the second reading as during the first. 


‘Subjective Deafness’ scores of 3, 2, and 1 were assigned to items A, B and C, respectively. 
‘Assessment of objective effects of ‘subjective deafness’ 


| To determine whether ‘subjective deafness’ minimizes or reduces the effects on speech which 
are normally produced by DAF, scores were assigned to the following variables: number of 
h disturbances; intensity of voice; time required to read each paragraph. The speech 
‘bances, intensity, and time scores were derived from the transcribed responses by replay 

f each tape recording. The speech disturbances scores were computed by counting the number 
f words in each paragraph that were mispronounced, stuttered, omitted, or repeated. The 
ntensity scores were derived by dividing each paragraph into six equally spaced unite; recording 
the peak intensity during: ‘the reading of each unit (in db. above an arbitrary reference point); 
and then averaging the six peak intensities to obtain one overall average intensity score for each 


paragraph. The time scores were obtained by determining the number of seconds required to 
read each paragraph. 


449, T. X. BARBER AND D. S. CALVERLEY 


To check the reliability of the scoring, the records of twelve subjects with identifying clues 
removed were rescored by the original scorer after an interval of one week. The product-moment 
correlations between first scoring and rescoring were 0-76, 0-92, and 0-99 for speech disturbances, 
intensity, and time scores, respectively. 


RESULTS 
Effects of hypnotic induction procedure per se 

Before reading the three paragraphs on Form 1 of the Gilmore Oral Reading Test, 
Group A, but not Groups B and C, had received a standardized 15 min. hypnotic 
induction procedure, but suggestions of deafness had not as yet been administered. 
To determine whether the hypnotic induction procedure per se affected oral reading 
performance, one-way analyses of variance were performed separately on the speech 
disturbances, intensity, and time scores on each of the three paragraphs on Form 1, 
and Duncan (1955) range tests were used to make multiple comparisons among the 
means of the three groups. These analyses showed that, with one minor exception, 
subjects receiving the hypnotic induction procedure (Group A) did not differ 
significantly from subjects not receiving the hypnotic induction (Groups B and ©) 
in oral reading performance with DAF. (The exception was that Group A read Para- 
graph I more slowly than Groups B and C.) 


‘Table 1. Number (and percentage) of subjects scoring 3, 2 and 1 on 
‘subjective deafness’ scale 


Scores on ‘subjective deafness’ scale 


ca _—_——_ 
8 (‘did not hear 2 (‘sounds were 1 (‘heard 
anything’) muffled’) normally ’) 
Group A (hypnotic induction plus 0 (0%) 9 (64%) 5 (36%) 
suggestions of deafness) 
Group B (waking suggestions of 2 (14%) 11 (79%) 1(7%) 
deafness) 
Group O (control) 0 (0%) 1(7%) 13 (98 %) 
‘Subjective deafness’ 


Before reading Form 2 of the Gilmore Test with DAF, Group A had received a 
hypnotic induction procedure plus suggestions of deafness, Group B had received 
suggestions of deafness without a hypnotic induction, and Group C had received 
neither suggestions of deafness nor a hypnotic induction. Table 1 shows that the 
suggestions of deafness produced a measurable effect in approximately two-thirds of 
the subjects in Group A and almost all of the subjects in Group B. 

Analysis of variance was performed upon the ‘subjective deafness’ scores and 
Duncan range tests were used to make comparisons among the three means. The 
variance analysis showed a highly significant treatment effect (F = 13-08; D.P. = 
2/39; P < 0-001). The Duncan tests showed that the mean ‘subjective deafness’ 
score (2-07) of Group B (waking suggestions) was significantly higher (P < 0-05) than 
the mean spore (1-64) of Group A (hypnotic induction) and was also significantly 
higher (P < 0-001) than the mean score (1-07) of Group C (control); and the mean 
score of Group A was significantly higher (P < 0-01) than the mean score of Group C. 
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Relation of suggestibility to ‘subjective deafness’ 

Of the fourteen subjects in Group A (hypnotic induction), three were rated as 
‘excellent’ subjects (passing all 8 test-suggestions on the Barber Suggestibility 
Scale), five were rated as ‘good’ subjects (passing 6 or 7 of the test-suggestions), 
and the remaining six were rated as ‘fair’ subjects (passing 2 to 6 of the suggestions). 


. Scores on the Barber Suggestibility Scale and on the ‘subjective deafness’ scale were 


positively correlated for this group (r = 0-73, P < 0:01), with the more suggestible 
subjects claiming more ‘subjective deafness’ than the less suggestible ones. 

Of the fourteen subjects in Group B (waking suggestions), six were rated as ‘ex- 
cellent’, two as ‘good’, and six as ‘fair’ by the criteria mentioned above. Subjects in 
Group B rated higher on the suggestibility scale showed a tendency (non-significant) 
to obtain higher ‘subjective deafness’ scores (r = 0:38, P < 0-20). 


Objective consequences of ‘subjective deafness’ 

As noted above, nine subjects in Group A and thirteen in Group B manifested some 
degree of ‘subjective deafness’, stating that, when they were reading Form 2 of the 
Gilmore Test with DAF, they either did not hear anything or the sounds were per- 
ceived as reduced in intensity (see Table 1). Did these subjects show less speech 
impairment than the thirteen subjects in Group C (control) who stated that they 
heard the auditory feedback normally? The treatment scores (scores on Form 2) 
adjusted for initial differences among subjects (scores on Form 1) were treated 
by analysis of covariance, which showed that the three subgroups of nine, thir- 
teen and thirteen subjects in Groups A, B and © respectively, did not differ 
significantly from each other in speech disturbances, in vocal intensity, or in time 
required to read each of the three paragraphs on Form 2 of the Gilmore Test with 
DAF. 

Analysis of covariance was also performed to determine whether the two subjects 
in Group B who stated that they did not hear anything at all when reading Form 2 
with DAF differed in reading performance from the thirteen subjects in Group C 
who stated that they heard the auditory feedback normally. This analysis showed that 
the subjects manifesting ‘total subjective deafness’ and the subjects with normal 
hearing did not differ significantly in speech disturbances, intensity, or time scores 
under conditions of DAF. 


Discussion 
‘Subjective deafness’ 

Suggestions of deafness were effective with the majority of subjects in the hypnotic 
group (Group A) and in the non-hypnotic group (Group B) in eliciting reports that 
objectively loud and disturbing sounds were perceived as reduced in intensity. This 
finding is generally consistent with the results obtained in a series of recent experi- 
ments (Barber & Calverley, 1962, 19636, c, 1964a, b; Barber & Hahn, 1962) and ina 
series of previous studies, reviewed by Barber (1961a, b, 1962a-d, 1963), which indi- 
cate that: (1) It is not necessary to administer a procedure of the type traditionally 
subsumed under the term ‘hypnotic induction’ to elicit a high level of suggestibility ; 
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and (2) a high level of response to a variety of suggestions—e.g. suggestions of limb 
and body rigidity, amnesia, dreaming on a specified topic, analgesia to noxious 
stimulation, time distortion, visual or auditory hallucinations—can be elicited by 
administering brief task-motivating instructions, i.e. by telling the subject that he 
can perform well and he is expected to perform to the best of his ability on suggested 
tasks. 

Although, in the present experiment, the waking group (Group B) obtained - 
significantly higher ‘subjective deafness’ scores than the hypnotic group (Group A), 
we cannot conclude, from this finding alone, that suggestions of deafness are more 
effective when given without a preceding hypnotic induction procedure. Groups A 
and B received somewhat different suggestions of deafness. Subjects in the hypnotic 
group were told peremptorily that they would be deaf, whereas subjects in the waking 
group were told permissively: ‘I want you to ignore and be deaf for your voice 
coming back to you... .It can be done, so please, I do not want you to disappoint 
me.’ It may be that suggestions of deafness are more effective when given permis- 
sively. Further studies are needed to assess the relative effectiveness of permissive 
and non-permissive suggestions and to determine whether a hypnotic group is as 
responsive as a waking group to suggestions of deafness when the suggestions are 
given in an identical manner to both groups by means of a tape-recording. 

Although suggestions of deafness were effective with the majority of subjects in 
eliciting reports that the auditory feedback was perceived as reduced in intensity, 
they were effective with only a small proportion of subjects (7 %) in eliciting reports 
that the sounds were not heard at all. None of the fourteen subjects in Group A 
and only two of the fourteen in Group B claimed ‘total subjective deafness’. It is 
difficult to argue that we failed to elicit ‘total subjective deafness’ from a larger pro- 
portion of subjects in that we did not use sufficiently ‘good’ or sufficiently ‘sug- 
gestible’ subjects. Nine subjects (three in Group A and six in Group B) were 
‘excellent’ subjects, passing all eight of the test-suggestions on the Barber Sug- 
gestibility Scale. Although responding positively to all other test-suggestions, seven 
of these nine subjects did not completely accept the suggestions of deafness, stating 
that, although they perceived the sounds as reduced in intensity, they nevertheless 
perceived the auditory stimulation. These results are generally in line with those 
reported by previous investigators. Erickson (1938), for example, succeeded in 
eliciting apparently ‘total subjective deafness’ in only six individuals selected from 
an original group of more than 100 ‘trained’ hypnotic subjects. 


Objective effects of ‘subjective deafness’ 

Under the conditions of the present experiment, neither partial nor total ‘sub- 
jective deafness’ produced objective effects which resemble those produced by actual 
deafness. Subjects manifesting ‘partial subjective deafness’, stating that auditory 
stimulation was perceived as reduced in intensity, and subjects stating that they 
heard normally did not differ significantly in number of speech disturbances, in vocal 
intensity, and in speed of oral reading with DAF. Further, subjects manifesting 
‘total subjective deafness’, stating that they did not hear anything at all, and 
subjects stating that they heard normally showed about the same degree of stuttering 
mispronunciations, loudness of voice, and slowed rate of speaking. 
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These findings are generally consistent with the results of a recent experiment by 
Sutcliffe (1961) in which suggestions of deafness given to hypnotized subjects did not 
prevent the impairment in oral reading performance which normally results from 
DAF. In the Sutcliffe experiment, as in the present experiment, subjects mani- 
festing either partial or total ‘subjective deafness’ performed as poorly as the control 
subjects who heard normally. 


REFERENCES 


Banser, T. X. (1961a). Antisocial and criminal acts induced by ‘hypnosis’: a review of experi- 
mental and clinical findings. Arch. Gen. Psyohtat. 5, 301-12. 

Barsur, T. X. (19616). Physiological effects of ‘hypnosis’. Psychol. Bull. 58, 390-419. 

Bansur, T. X. (1962a). Experimental controls and the phenomena of ‘hypnosis’: a critique 
of hypnotic research methodology. J. Nerv. Ment. Dis. 134, 493-505. 

Banpur, T. X. (19626). Hypnotic age regression: a critical review. Psychosom. Med. 24, 
286-99. 

Bazsem, T. X. (1962c). Toward a theory of hypnosis: posthypnotic behaviour. Arch. Gen. 
Psychiat. 7, 321-42. 

Barsre, T. X. (19624). Toward a theory of ‘hypnotic’ behavior: the ‘hypnotically induced 

dream’. J. Nerv. Ment. Dis. 135, 206-21. 

Bassem, T. X. (1963). The effects of ‘hypnosis’ on pain: a critical review of experimental and 
clinical findings. Psychosom. Med. 25, 303-33. 

Barse, T. X. & CALVERLEY, D. S. (1962). ‘Hypnotic behavior’ as a function of task motiva- 
tion. J. Psychol. 54, 363-89. 

BARBER, T. X. & CatvERiey, D. S. (1963a). ‘Hypnotio-like’ suggestibility in children and 
adults. J. Abnorm. Soc. Psychol. 66, 589-97. 

Bazaar, T. X. & CALVIRLEY, D. S. (19635). The relative effectiveness of task-motivating instruc- 
tions and trance-induction procedure in the production of ‘hypnotic-like’ behaviors. J. Nerv. 
Ment. Dis. 137, 107-16. 

Bansue, T. X. & Catvintmy, D. S. (1963¢c). Toward a theory of hypnotic behavior: effects on 
suggestibility of task motivating instructions and attitudes toward hypnosis. J. Abnorm. Soc. 
Psychol. 67, 557-65. 

Barsur, T. X. & Catvertpy, D. 8. (19642). An experimental study of ‘hypnotic’ (auditory 
and visual) hallucinations. J. Abnorm. Soc. Psychol. 68, 13-20. 

BARBER, T. X. & CALYERLEY, D. S. (19645). Toward a theory of ‘hypnotic’ behavior: an experi- 
mental study of ‘hypnotic time distortion’. Arch. Gen. Psaychtat. 10, 208-16. 

BARBER, T. X. & Grass, L. B. (1962). Significant factors m hypnotic behavior. J. Abnorm, Soc. 
Psychol. 64, 222-8. 

Barse, T. X. & Haun, K. W., Jr. (1962). Physiological and subjective responses to pain 
producing stimulation under hypnotically-suggested and waking-imagined ‘analgesia’. 
J. Abnorm. Soc. Psychol. 65, 411-18. 

Cuasn, R. A., Surron, 8. & Fret, D. (1959). Bibliography: delayed auditory feedback. 
J. Speech Hear. Dis. 24, 193-200. 

Dunoan, D. B. (1955). Multiple range and multiple F tests. Biometrics, 11, 1-42. 

Erioxson, M. H. (1938). A study of clinical and experimental findings on hypnotic deafness. 
I. Clinical experimentation and findings. J. Gen. Psychol. 19, 127-50. 

Erioxson, M. H., Humsuman, 8. & Snorer, I. 1. (1961). The Practical Application of Medical 
and Dental Hypnosis. New York: Julian Press. 

FRIEDLANDER, J. W. & Sanat, T. R. (1938). The depth of hypnosis. J. Abnorm. Soc. Psychol. 
33, 453-75. 

Grazons, E. W. & Wrvonesrme, R. A. (1957). A delayed sidetone test for detecting uniaural 
functional deafness. Arch. Otolaryngol. 66, 70-8. 

Gumorm, J. V. (1951). Gilmore Oral Reading Test. New York: Harcourt, Brace and World. 

Hantzy, C. N. & Torrany, W. R. (1954). Auditory malingering and psychogenic deafness, 
Arch. Otolaryngol. 60, 197-201. 

Kumm, M. V., Guzn, H. & Hagemery, A. D. (1954). An experimental study of the nature of 
hypnotic deafness: effects of delayed speech feed-back. J. Clin. Exper. Hypnosis, 2, 145-56. 


446 T. X. BARBER AND D. S. CaLrvERLEY 


Marmo, R. B., Bosa, T. J. & Raamsry, B. B. (1954). Electromyographic study of hypnotic 
deafness. J. Olin. Exper. Hypnosis, 2, 305-17. 

Marousn, F. L. (1959). Hypnosis: Fact and Fiction. Baltimore: Penguin Books. 

Partin, F. A. (1950). The genuineness of unilateral deafness produced by hypnosis. Amer. J. 
Psychol. 63, 84-6. 

Parrm, F. A. (1956). Methods of induction, susceptibility of subjects, and criteria of hypnosis. 
In Dorcus, R. M. (ed.): Hypnosis and tts Therapeutic Applications, ch. 2. New York: McGraw- 
Hill. 

Suara, K. U. (1962). Delayed Sensory Feedback and Behavior. Philadelphia and London: 
W. B. Saunders. 

Sutouirrn, J. P. (1961). ‘Credulous’ and ‘skeptical’ views of hypnotic phenomena: experiments 
on esthesia, hallucination, and delusion. J. Abnorm. Soc. Psychol. 62, 189-200. 

WEITZENHOFFER, A. M. (1957). General Techniques of Hypnotism. New York: Grune and Stratton. 

WEHITZENHOFFER, A.M. & Hirearp, E.R. (1959). Stanford Hypnotic Susceptibility Scale. 
Palo Alto: Consulting Psychologists Press. 

YATES, A. J. (1963). Delayed auditory feedback. Psychol. Bull. 60, 213-32. 


(Manuscript received 21 September 1963) 





Brit. J. Psychol. (1964), 55, 4, pp. 447-452 44.7 
Printed in Great Britain 


VALIDATION OF THE MAUDSLEY PERSONALITY 
INVENTORY E SCALE 


By T. M. CAINE 
Claybury Hospital, Woodford Green, Essex 
AND K. HOPE* 


M.R.C. Unit for Research on the Epidemiology of Psychiatric Illness, 
Universtiy of Edinburgh 


The Maudsley Personality Inventory (MPI) E scale is validated by a direct method which has 
not hitherto been employed. It is shown that, in a neurotic sample, it measures a dimension of 
personality which has been called the hysteroid-obseesoid dimension and is unrelated to type 


of illness. 
INTRODUCTION 


Eysenck has reported on the ‘construct validity’ (Eysenck, 1957) and the ‘clinical 
validity’ (Eysenck, 1959) of the E scale of the MPI. The latter type of validation, 
employing clinical groups thought to fall at different relative points on the intro- 
version-extraversion dimension, has attracted considerable criticism (Foulds, 1961, 
1962; Ingham, 1962). Eysenck & Eysenck (1963) have reported a more direct 
validation employing extreme extraverts and introverts. We report here a direct 
validation study which differs from this last (a) in sampling technique, (b) in the type 
of subject tested, (c) in the criterion employed, and (d) in the type of statistical 
analysis applied. 

SAMPLE 

The MPI was administered to a consecutive series of fifty patients admitted to 
Claybury Hospital who were diagnosed by the admitting psychiatrist as neurotic. 
The average age of the patients was 34-2 years. By chance there were equal numbers 
of men and women. The average score on the E scale was 23-6, and on the HOQ (see 
below) it was 22-3. Each patient was assigned to one of the subgroups of neurosis by 
a psychiatrist. Three patients who were given a diagnosis of anxiety-hysteria were 
included with the hysterics. 

Table 1 shows the mean scores of the various categories of neurotics, together with 
those reported by Eysenck (1962). Patients with a diagnosis of personality disorder 
_ are regarded as belonging to the hysteric side of the dysthymic-hysteric dichotomy 
because psychiatrists use the terms ‘psychopathy’ and ‘personality disorder’ almost 
interchangeably (Eysenck implies that the introverted score obtained by his 
personality disorders was predicted; he does not give reasons for such a prediction). 
The most obvious discrepancy between the two samples is the difference between the 
means of the two psychopathic groups. An explanation of this datum is offered 
below. It is also of note that there is no significant difference between dysthymics 
_ and hysterics in the present sample. 

The Hysteroid Obsessoid Personality Questionnaire (HOQ) was also administered 
. to the patients. The HOQ is a test designed to measure eleven different traits which 
' * The second author held a Medical Research Council Assistantship during this investigation. 
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are mentioned by Lewis & Mapother (1941) as defining the hysteroid-obsessoid 
dimension of personality. Unlike the MPI the HOQ was not derived from factor 
analytic studies but is based on clinically observed empirical correlations. Only the 
total score on the HOQ is used in the present study. This was validated on sample 
of neurotics. In the validation study each patient was rated on each of the eleven 


Table 1. Comparison of mean E scores of patients in the present 
sample with those reported by Eysenck (1962) 





Sample 
c ee, 
Caine & Hope Eysenck 

OSS OES 

Diagnosis n Mean n Mean 
Obsessional state 2 22°5 5 17-4 
Anxiety state 26 24-1 20 190 
Neurotic depression 9 21-9 19 21-9 
Dysthymia 37 23-5 44 20-1 
Hysteria 7 26-3 29 22-2 
Psychopathy 2 15:0 10 81-5 
Personality disorder 4 24:3 17 19-7 
, Hysteria 13 23-9 56 23-1 


Table 2. Mean scores on the MPI E scale when patients are grouped 
according to personality and diagnosis 


Personality 
Se 
Diagnosis Obsessoid Hysteroid 
Obsessional state 16-0 29-0 
Anxiety state 10-5 31-5 
Neurotic depression 20-0 25-7 
Hysteria 18-7 82-0 
Psychopathy 15-0 — 
Personality disorder 56:0 30-7 


traits by a number of observers and the total score on the HOQ was correlated with 
a personality score derived from the ratings. The correlation was +0-68. The cor- 
relation between the HOQ and the E scale in the present sample is +0-70. The only 
reliability data so far available are derived from a small sample of twenty normal 
subjects who have been retested after an interval of a year. The reliability coefficient 
is +0-92. A sample of sixty-two neurotics retested after 6 weeks of intensive therapy 
gave a coefficient of +0-77. Twenty-two neurotics tested at the conclusion of treat- 
ment and retested a year later gave a coefficient of +0-76. Various considerations 
suggest that, for purposes of categorization, a person who scores 24 or more on the 
HOQ should be allotted to the hysteroid class, those who score less being classified 
as obsessoids (Caine & Hawkins, 1968). 

Table 2 shows the group means when the sample is split according to personality 
type as well as diagnosis. Three considerations suggest that the E scale measures the 
same dimension as the HOQ: (1) within each diagnostic group the obsessoids score 
less than the hysteroids; (2) all obsessoid groups score less than all hysteroid groups; 
(3) both members of the psychopathic group are obsessoids and this explains the 
discrepancy in Table 1. 
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VALIDATION 


It should be noted that, although the second consideration entails the first, they 
have been stated separately. This brings out an important methodological point 
which has not been sufficiently emphasized. The method of criterion groups, as 
applied to the E scale, has usually involved showing that hysterics obtain a higher 
score than dysthymics. All that is shown by this finding is that there is a positive 
between-groups correlation between the diagnostic dichotomy and the scale. It is 
quite possible to find a high positive between-groups correlation accompanied by a 
negative or zero within-groups correlation. In such circumstances it is not reason- 
able to present the findings as proof that the test in question is a measure of a 
‘dimension’, in any full sense of the word. 


Table 3. 2x6 analysts of MPI E scores of fifty neurotic patients 
classified according to personality and diagnosis 


Sum of Mean 
Source D.F. squares square F 
Personality i 1609-88 1809-88 18-01 
Diagnosis 5 109-93 21-99 — 
Interaction 4* 223-84 55-08 — 
Individuals 38 3396-50 89-38 —_ 


* One cell is empty. 


The personality x diagnosis analysis of variance presented in Table 3 leaves no 
doubt that the E scale is a measure of personality. There is no evidence, at least in 
this small sample, that it is related to type of illness or to any interaction between 
personality and diagnosis. Even if all the diagnostic variance were attributable to 
one comparison the resulting variance ratio would not be significant. This is not a 
proof that there is no such relation ; it does, however, suggest that the relation cannot 
be very important, at least in the population of patients at Claybury Hospital. While 
it is reasonable to apply small-sample statistics to such comparisons as can be made 
on a random sample of patients within a single hospital it is not possible to estimate 
the parameters of a wider population unless an attempt has been made to sample 
mental hospitals. 

The conclusion to be drawn from these findings is that the E scale is measuring 
personality and, after the extraction of this factor, is not related in any appreciable 
degree to diagnosis or the interaction of the two. Of course there is a possibility that 
it is related to other factors, for example sex, to some extent. Such further possibilities 
need to be explored using factorial techniques. The difficulty is that, with unequal 
numbers in the groups, the factorial analysis of variance with more than two factors 
becomes extremely complicated, but if numbers in the groups are equated there is a 
tendency to bias the sampling in an endeavour to make up the numbers in the rare 
categories. 

A covariance analysis of the regression of E on HOQ confirmed the results of the 
analysis of variance. The regression lines within the diagnostic groups are not signifi- 
cantly different in slope (F'533 = 0-55) or in elevation (Fas = 0-40). 

The analysis of variance was performed by the method of fitted constants 

29 Gen. Psych. 55, 4 
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(Snedecor, 1957, p. 388) which yields unbiased estimates of the means scores of the 
various groups. These are given in Table 4. No reliance can be placed on the estimates 
in the bottom half of the table. These six values are directly based on the scores of 
only thirteen patients. The remainder are probably a little more reliable. When 
interpreting this table it should be borne in mind that the basis of classification was a 
cutting point on another questionnaire. 


Table 4. Unbtased estimates of the mean scores of vartous personality 
and diagnostic groups on the MPI E scale 


(It is assumed that there is no interaction between personality and diagnosis.) 


Personality 
| | 
Diagnosis Obsessoid §Hysteroid Mean 
Obseasional state 16-5 28-5 22-5 
Anxiety state 19-5 31-5 25°5 
Neurotic depression 17-9 29-8 23-9 
Hysteria 19-4 31-4 25-4 
Psychopathy 15-0 27-0 21:0 
Personality disorder 15-2 27°38 21-2 
Mean 17-2 29-3 23-3 


Table 5. Frequencies of patients in the various diagnostic and personality 
(obsessoid and hysterotd) categories 


Sample 
Diagnosis Pergonality A B 
Obsessional state o 1 1 
H 1 1 
Anxiety state oO 16 19 
H 10 ll 
Neurotic depression o 8 4 
H 3 2 
Hysteria (0) 3 2 
H 4 2 
Psychopathy oO 2 2 
H 0 1 
Personality disorder (0) 1 3 
H 3 2 
50 50 


PERSONALITY AND PATHOLOGY 


If E score is unrelated to diagnosis why do hysteric groups almost invariably 
obtain higher scores than dysthymic groups? The answer lies partly, as Eysenck 
assumes, in the base rates of the two personality types in the subgroups of neurosis. 
Table 5 shows the frequencies of patients in the various categories in the present 
sample (labelled A) and in another sample obtained on exactly the same principles. 
Sample B is a group of consecutive admissions to the same hospital. The authors are 
not aware of any constraints which would account for the unusually olose fit. 
Combining the two samples we find that the ratio of obsessoids to hysteroids is 1-7: 1 
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in the dysthymic groups but only 1-1:1 in the hysteric groups. It is unlikely that 
these ratios are good estimates of the ratios in the neurotic population, since the 
hospital from which the samples are drawn has a strong bias to admit obsessoid rather 
than hysteroid patienta (Martin & Caine, 1963). However, the direction of difference 
between the two ratios is not likely to be affected. by this policy and it is sufficient to 
explain why hysterics obtain higher E scores than dysthymics. Hysterics are more 
extraverted than dysthymics in the sense that a hysteric is more likely than a dys- 
thymic to have a hysteroid personality. However, this factor is at work in the 
present data and yet the difference between dysthymics and hysterics is not significant. 

A further explanation is suggested by the work of Ingham & Robinson (1964). 
They took a group of patients diagnosed as hysterics and subdivided it into patients 
with conversion hysteria and patients with hysterical personality. The mean E score 
of the conversion hysterics was similar to that of dysthymics while the hysterical 
personalities obtained an extraverted score. The inference to be drawn is that 
psychiatrists are influenced by personality as well as by symptoms in assigning a 
diagnosis. This fact may account for the difference between the two ratios reported 
above. Considerations of sampling suggest that the confusion of personality and 
diagnosis may be present to a much greater extent in other validation studies. The 
sampling procedure which has been adopted in previous attempts to validate the 
MPI has not always been clearly stated. It may be surmised that only clear-cut cases 
were selected and that such sampling maximized the number of obsessoid dysthymics 
and hysteroid hysterics, and minimized the number of hysteroid dysthymics and 
obsessoid hysterics. If a psychiatrist expects a hysteric to have a hysteroid person- 
ality he will hesitate to diagnose an obsessoid person as a hysteric. Such a person is 
likely to be given a diagnosis such as ‘mixed neurosis’ and to be excluded from valida- 
tion studies. No such residual category was employed in the present study. However, 
the relations between the frequencies shown in Table 1 may indicate that, in addition 
to its diagnostic employment, ‘Anxiety State’ was functioning as a residual category, 
and this may account for the unusually high mean score of patients with this 
diagnosis—a score which is close to the mean of the whole sample. 

It may be asked why the authors prefer the unusual (and ugly) terms ‘hysteroid’ 
and ‘obsessoid’ to the popular ‘extraverted’ and ‘introverted’. The former pair is 
historically prior to the latter and has an established place in the psychiatric litera- 
ture. According to Mackinnon (1944) Janet was the first to use the hysteroid and 
obsessoid categories in the classification of the personalities of neurotics. 

Jung (1917) first suggested an association between extraversion and the ‘hysterical 
character’. He stated, however, that in the fully established illness of hysteria the 
patient becomes introverted. Introversion he associated with psychasthenia and 
dementia praecox. Again, however, at least in the case of dementia praecox, there is 
a reversal in the developed illness. The ‘precocious dement’ is an extravert. 

Jung’s conception of extraversion-introversion is one of direction of psychical 
energy, libido or interest. It has been widely supposed that certain personality traits 


. are associated with direction of energy. Until this has been demonstrated it seems 


better to reserve ‘extraversion-introversion’ for Jung’s dynamic dimension and to use 
‘hysteroid-obsessiod’ for the dimension of personality traits measured by the HOQ 


. and the MPI. 
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AN OBSERVED AGE DIFFERENCE IN RESPONSES 
TO A PERSONALITY INVENTORY 


By F. I. M. CRATE 


Medical Research Council Unit for Research on Occupational Aspects of Ageing, 
at the University of Liverpool 


The two parte of the Heron Inventory give scores on two dimensions—emotional adjustment 
and sociability—which are held to be independent. However, results from a small sample study 
indicated that there was a strong positive association between the dimensions in a ‘young’ 
group but that no such relationship held in an ‘old’ group. This finding was confirmed for a 
group of 240 men ranging in age from 20 to 79. It was not confirmed in a similar group of 
240 women. 

In the male group, the result did not appear to be due to concomitant changes in non-verbal 
intelligence; it was apparently not caused by an increased tendency of the older subjects to 
agree or disagree with the items; it did nob seam to be due to a change in the moaning or 
relevance of the items to older subjects, nor did it seam to be due to a decrease in the reliability 
of older subjecte’ responses. The result did, however, appear to be related to degree of adjust- 
ment. Possible reasons for this finding are discussed. 


INTRODUCTION 


The Heron Inventory (Heron, 1956) is a two-part personality measure giving scores 
on two dimensions—emotional adjustment and sociability—which are held to be 
independent. The Inventory consists of 110 statements, each of which must be 
checked ‘True’ or ‘False’ by the respondent. Of these statements, twenty are scored 
for adjustment and twelve for sociability (see Appendix). The remainder are 
designed to give the Inventory the flavour of a medical questionnaire. 

The Inventory was given as part of a battery of personality and behavioural tests 
in a small-scale experiment on thirty-six male subjects of whom twelve were in their 
20’s, twelve in their 40’s and twelve in their 60’s. During analysis of the results it 
was observed that in the young group, emotional adjustment (H,) correlated with 
sociability (H,),r = +0-72. This correlation was +0-61 in the middle-aged group 
and — 0-34 in the old group. It was felt that the large difference in the relationship 
between H, and H, for the young and old groups might well be due to sampling error. 
On the other hand, if the result were reliable, it would affect the interpretation of the 
experimental results and might possibly have a bearing on personality changes with 
age. It was therefore decided to investigate the relationship between emotional 
adjustment and sociability, as measured by the Heron Inventory, at different age 
levels. 


METHOD OF STUDY 


The Inventory responses of 240 men were obtained from data available on the 
MRC Voluntary Research Panel (Heron, 1962). There were forty subjects in each of 
six 10-year age-groups, ranging in age from 20 to 79. The subjects, who were all 
volunteers, were drawn from a wide variety of occupations and each age-group 
covered a wide range of intelligence. 
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RESULTS 


Product-moment correlations between H, (adjustment) and H, (sociability) were 
calculated within each decade group. The results are given in Table la. It is seen 
that a strongly positive relationship obtains in the 20’s and that this decreases until 
there is a negligible relationship in the 60’s and 70’s. When the data are broken down 
further into 5-year groups of twenty subjects (Table 16) the same pattern can still 
be seen. 

Table 1. Correlations between adjustment and sociability 
at different age levels 
(a) Male subjects 
Ago range 20-29 80-39 40-49 650-59 60-69 70-79 
THE, +062 +044 +031 +041 +001 —0-05 
(N = 40 for each group) 
(b) Male subjects 


Age-group 20 25 30 35 40 45 
Ta, +0-66 + 0-63 +0-59 + 0°25 +0-40 +0-19 

Age-group 50 55 80 65 70+ 70+ 
THe, +0-42 + 0-40 +0-28 —0-21 0-00 — 0-08 


(N = 20 for each group) 
(o0) Female subjects 
Age range 20-29 80-39 40-49 50-59 80-69 70-18 
fH, +0°16 +0-44 40-14 +0-52 —0-01 +0-42 
(N = 40 for each group) 
(d) Male subjects 


Age range 20-29 30-39 40-49 50-59 60-69 70-79 

Mean Raven scores (high) 54:8 52-2 53-6 48-6 44-5 87-7 
TH +0-86 + 0°52 +018 +0-41 +0°26 — 0:06 

Mean Raven scores (low) 44-7 44-0 44-1 38-8 29-2 17-8 
THM, +0-59 +035 + 0-44 +041 +0-08 +0:07 


(N = 20 for each group) 


The significance of the effect which age has on the relationship between H, and H, 
can be assessed roughly by calculating a Spearman rank-difference correlation between 
age-group and r,a, This was done for the data in Table 1b and a value of p equal 
to —0-82 (P < 0-01) was obtained. Thus the tendency for rg g, to decrease with 
age is statistically significant. 

A more powerful method of assessing the significance of this trend is to examine 
the regressions of H, on H, and H, on Hy. If age has the predicted effect on rg m, 
then the slopes of the regression lines should decline with age from positive to zero, 
while at the same time, the intercepts of the regression lines should increase with age. 
The significance of these effects was examined by multiple correlation treating age as 
a continuous variable. 

The relationship between H, and H, can be specified by an equation of the form 
H, = a+6H,. A similar relationship holds between age and a, and between age and b. 
Thus (where A = age) we can substitute (a,+b,A) and (a,+b,A) for a and b 
respectively. That is, 


Also a = (ao +b4) and b = (a,+b,A), 
therefore H, = (a) +b) A) +(a, +5,4) Ae. 
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Values for ao, bo, a, and b, can be obtained by fitting a multiple regression plane to 
the data. The obtained equations were: 


H, = (3-86* +0-0184) +(0:999** — 0-0123A")H,, 
H, = (— 0:43 +0-080A**) +(0-709** — 0-0083.4*)H,, 


where A = age; * = P < 0:05; ** = P < 0-01. 

The regression coefficients have the expected signs (i.e., as age increases, a 
increases but b decreases in value) and are significantly removed from zero.f 

Thus again it can be concluded that there is a statistically significant tendency for 
the strength of the relationship between H, and H, to decrease with age. That is, 
the slight positive correlation between the dimensions which appears if a large sample 
of mixed ages is taken conceals a relationship which changes progressively from highly 
positive to zero. 

It should be pointed out here that the foregoing analysis applies only to male 
subjects. The results for 240 female subjects are given in Table lc. It is seen that 
while there is again a slight positive correlation between H, and H, at most age 
levels there is apparently no trend with age. 


FURTHER ANALYSIS OF DATA 


Before attempting to discuss the meaning and possible implications of the finding 
on the 240 male subjects it was thought advisable to rule out several factors which 
might have given rise to it. 

A recent study (Edwards & Wine, 1963) reported an apparent decline with age of 
fourteen personality and biographical variables, but when non-verbal intelligence 
scores (on Raven’s Progressive Matrices) were taken into account the decline with 
age became insignificant in all but four cases. As non-verbal intelligence, measured 
by Progressive Matrices, declines with increasing age in this present sample, it is 
possible that non-verbal intelligence, and not age as such, was affecting the relation- 
ship between emotional stability and sociability. 

The mean Matrices scores were calculated for each of the twelve 5-year age-groups 
cited in Table 1b. Three correlation coefficients were calculated using Kendall’s 7; 
age with ra z, (— 0-67); age with mean Matrices scores (— 0-76) and Matrices scores 
with ry, (+0-48). The partial r between age and ry m, holding Matrices scores 
constant was also calculated. This gave a value of 7 equal to —0-54. It is not yet 
possible to test the significance of this value but it is seen that when the effect of non- 
verbal intelligence is removed a substantial, though reduced, correlation between age 
and rpy,7, remains. 

Further, the forty subjects in each 10-year group were divided into the twenty 
highest scorers and the twenty lowest scorers on Raven’s Matrices. Product-moment 
correlations between emotional stability and sociability were calculated separately 
for the ‘High Matrices’ group and the ‘Low Matrices’ group at each age level 
(Table 1d). In three of the six cases the ‘High Matrices’ group has the larger cor- 
relation, one pair has the same correlation and in two cases the ‘High Matrices’ 


t This method was suggested and the calculations carried out by Mr Frank Brechling of the National 
Economic Development Office. 
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group has the lower correlation. In no case is the difference between the pairs of 
correlation coefficients significant. This further suggests that non-verbal intelligence 
is not the critical factor. 

The responses made to the scored items of the Inventory were then examined. As 
the major differences in the H,.H, correlations were between the 20’s and 30’s on 
one hand and the 60’s and 70’s on the other, the responses of these two groups only 
were considered. Thus there were eighty subjects in each of two groups: ‘Young’ 
and ‘Old’. 

The possibility that older subjects might have an increased tendency to agree or 
disagree with items regardless of their content was first examined, but no such 
increased tendency was found. (Of the thirty-two scored items, the mean number 
answered ‘True’ was 14:9 for the Young group and 14-1 for the Old group. The 
difference between the means was found not significant at the P = 0-05 level by the 
t test.) 

Tt was also considered possible that certain statements in the Inventory might 
have a different meaning or relevance to older subjects. For example, the response 
‘False’ to the statement: ‘At a gay party I can usually let myself go and have a 
thoroughly good time’ might be considered a good indicant of unsociability in a 
younger person but might well be irrelevant to that quality in an older person. The 
numbers of subjects in each group (Young and Old) who answered each item in the 
scored direction were examined for significant differences by y*. Of the twenty 
items scored for emotional adjustment, eight showed significant differences between 
the Young and Old groups. Of these eight, five items (7, 20, 44, 46 and 61) were 
answered significantly more often by the Young group and three items (50, 55 and 69) 
were answered significantly more often by the Old group. Of the twelve items scored 
for sociability, three showed significant differences between the two groups. One (82) 
was answered significantly more often by the Young group and two items (97 and 
101) were answered significantly more often by the Old group. 

Thus, while there are differences between the Young and Old groups in the items 
going to make up H, and H, scores, it is difficult to see that the ‘emotional mal- 
adjustment’ items answered more often by the Young group are particularly ‘un- 
sociable’ in character. This feeling is reinforced by the fact that when all items 
answered differently by the Young and Old groups were removed and amended 
scores for H, (out of 12) and H, (out of 9) were calculated for each subject, the cor- 
relations between H, and H, still showed an age difference: 


Age-group 20 80 60 70 
TEn. +0-54 +0-40 —0-07 —0-18 
(amended scores) 


It thus seems unlikely that the observed difference between the Young and Old 
groups in the H,.H, correlation is an artefact due to a difference in meaning of the 
questionnaire items for younger as compared with older subjects. 

The reliabilities of the two parts of the Inventory were calculated for the Young 
and Old groups separately by the Kuder-Richardson method. For the emotional 
adjustment scale these reliabilities were 0-67 and 0-72 for the Young and Old 
groups respectively. The reliability coefficients for the sociability scale were 0-72 
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and 0-62 respectively. These values are slightly lower than those obtained by Heron 
(1956) but are reasonable in view of the smaller numbers involved. The relative 
consistency of the reliability coefficients between Young and Old groups is held to 
discount the possibility that old subjects show less reliability than younger subjects 
in completing the questionnaire. The decrease with age in the correlations between 
H, and H, cannot therefore be due to this factor. 

A further possibility seemed to be that there was a systematic change with age in 
the proportions of adjusted to maladjusted subjects. Heron (1956) suggests that 
subjects can be classified by their scores on H, as: ‘probably well-adjusted’ (0-7); 
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sociability 
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Fig. 1. Mean H, scores plotted separately for ‘well-adjusted’ and ‘poorly-adjusted’ subjects 
at each age level. — — — poorly-adjusted subjects; —— well-adjusted subjects. 


‘doubtful’ (8-9); or ‘probably maladjusted’ (10 +). As approximately half of the 
subjects gave scores of 8 and over it was decided to take this score as a cutting point. 
In an attempt to gain clarity of exposition, subjects scoring 0—7 will be referred to as 
, well-adjusted’ and those scoring 8+ as ‘poorly-adjusted’, although it should be 
stressed that this classification is a relative one. 
The number of subjects in each category is given in Table 2. The 70’s group has 
a high number of well-adjusted subjects but the distribution of the 60’s group is 
practically identical with that of the 20’s and 30’s. The tendency for the number 
of well-adjusted subjects to increase with age was found non-significant using 
‘Kendall’s r. However, when mean sociability scores are plotted separately for the 
well- adjusted and poorly-adjusted subgroups, it is seen (Fig. 1) that in the 20’s well- 
adjusted subjects are markedly more sociable. The discrepancy between the mean H, 
scores decreases with age, however, until in the 70’s the poorly-adjusted subgroup is 
lightly more sociable. 
The H,.H, correlations within each subgroup were then examined. The results are 
iven in Table 2. It is seen that in the well-adjusted subgroups a low positive cor- 
relation generally obtains between adjustment and sociability and there appears to 
be no regular tendency for this to change with age. Within the poorly-adjusted sub- 
groups, there is a similar slight positive correlation in the 20’s, 30’s and 40’s, but there 
is a slight negative correlation between the dimensions in the 60’s, 60’s and 70’s. That 





i 
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is, in younger subjects greatest maladjustment is related to unsociability while for 
older subjects there is a tendency for greatest maladjustment to be related to 
sociability. 


Table 2. Rank-difference correlations between adjustment and 


sociability within subgroups 
Well-adjusted Poorly-adjusted 
Age-group subjects subjects 

20 +0-26 (N = 21) +0-37 (N = 19) 
30 +0-12 (N = 21) +0-28 (N = 19) 
40 —0-17 (N = 25) +0-31 (N = 18) 
50 +0-40 (N = 24) —0-21 (N = 18) 
60 +0-26 (N = 22) —0-42 (N = 18) 
70 +0-03 (N = 28) —O-14 (N = 12) 


(Rank-difference correlation coefficients were calculated as N’s were small and distributions not normal.) 


Thus in the 20’s and 30’s there is a positive correlation between stability and 
sociability within both subgroups while the high adjustment groups are high on 
sociability and the low adjustment groups are relatively low on sociability. For the 
whole Young group a positive correlation between stability and sociability would thus 
be expected. In the 60’s and 70’s, however, there is a negative relationship between 
stability and sociability in the poorly-adjusted groups while the high and low adjust- 
ment groups differ little in their mean sociability scores. Thus a negligible correlation 
between stability and sociability in the total Old sample would be expected and is 
obtained. 

These differences between the well-adjusted and poorly-adjusted subgroups go 
some way towards ‘explaining’ the overall finding or at least make it necessary for 
further examination to be at a slightly deeper level of analysis. 


Discussion 


In his description of the Heron Inventory, Heron (1956) states: ‘The term 
“sociability” has been selected for this [second] part of the present inventory mainly 
because it is somewhat less likely than is “introversion-extraversion”’ to be narrowly 
identified with any particular school of thought in contemporary psychology.’ Thus 
Heron appears to view ‘sociability’ as being fairly closely related to ‘introversion- 
extraversion’ and this is taken as justification for citing studies which discuss the 
latter concept. 

For the 240 male subjects the age trend described above appears to depend on 
three factors: the different age trends in sociability scores for the well-adjusted and 
poorly-adjusted groups ; the differences between the well-adjusted and poorly-adjusted 
groups in H,.H, correlations within subgroups and thirdly, the large difference in 
sociability scores between the well-adjusted and poorly-adjusted groups for the Young 
subjects and the lack of such a difference for Old subjects. These three factors will be 
discussed in turn. 

Several studies (e.g. Bendig, 1960; Calden & Hokanson, 1959) have shown that 
introversion, as measured by questionnaire, increases with age. The age trend on 
sociability for well-adjusted subjects (Fig. 1) is thus the expected result, except for 
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falls in the 60’s and 70’s. The drop in the 50’s is probably a sampling error as a further 
group of seventy well-adjusted men in their 50’s gave a mean H, score of 5-6. The 
slight drop in the 70’s may again be a sampling error, but the fact that for poorly- 
adjusted subjects both the 60’s and the 70’s show such a drop suggests that the 
observations may be valid. If this were the case, it might mean that after a certain 
age (slightly younger in & poorly-adjusted group) subjects prefer to answer the 
questionnaire items in the direction of greater sociability. This preference is under- 
standable if sociability is considered a socially desirable quality. The possibility that 
social desirability of response does become a more important factor with age is 
strengthened by the fact that the mean scores on emotional maladjustment are 
lowest in the 60’s and 70’s. Alternatively, it is possible that in the older age-groups, 
only the more sociable and stable members of the population would volunteer for 
psychological testing. If this factor is operating, then Fig. 1 shows that the tendency 
towards lack of sociability with increasing age is biased in the 60’s or 70’s by the 
tendency for volunteer samples to contain an increasingly greater number of sociable 
or extravert subjects. Further, that this bias operates more strongly and at an earlier 
age in a poorly-adjusted group. 

Carrigan (1960) has reviewed the literature on extraversion-introversion as a 
dimension of personality. One of the major issues which she considers is the inde- 
pendence of extraversion-introversion and adjustment. She concludes that a olear- 
cut answer cannot be given but also states: ‘In many instances, however, the 
characteristics associated with “‘introversion”’ continue to have a strong maladjusted 
flavor.’ Other studies (Bernreuter, 1934; Vernon, 1938; Eysenck, 1959) have found 
1 a low but persistent relationship between extraversion and emotional adjustment. 
A recent paper by Eysenck & Eysenck (1963) suggests that the factor of extraversion 
is made up of two main traits; sociability and impulsiveness. Further, that adjust- 
ment is correlated slightly negatively with impulsiveness but slightly positively with 
sociability. From this evidence, a slight positive correlation between sociability and 
| emotional stability would beexpected and thisis in fact found for the well-adjusted sub- 

groups at all ages (except the 40’s) and for the poorly-adjusted subgroups in the 20’s, 
30’s and 40’s. The correlations between H, and H, for the poorly-adjusted subgroups 
in the 50’s, 60’s and 70’s are all negative, and although none reaches significance 
some possibility remains that for these groups sociability is related to maladjustment. 
In discussing the third factor—the large difference in sociability scores between 
well-adjusted and poorly-adjusted groups for young subjects and the lack of such a 
difference for old subjects—the overall correlation between H, and H, must be 
considered. Broadbent (1958), discussing the independence of neuroticism and intro- 
' version, points out the possibility of cultural differences in this connexion. He states: 
‘In some societies introversion may well be more synonymous with social abnormality 
and so with neuroticism than it is in others.’ Also, Carrigan (1960) states ‘...in a 
culture such as ours which places a high premium on interpersonal interaction, the 
characteristic avoidance of such interaction—associated with social introversion 
'[i.e. lack of sociability]—might be considered maladaptive.’ 
It seems possible that lack of sociability might well be associated more strongly 
with social abnormality and emotional maladjustment in young subjects. Thus age 
differences might take the place of Broadbent’s suggested cultural differences and the 


1 
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decreasing magnitude of the H,.H, correlations reflect the declining importance with 
age of social interaction. Put another way it is possible that young people see 
sociability as being an integral part of adjustment while for older persons the two 
factors are seen as much less closely related. 

The main objection to accepting the findings of this study as an important age 
difference on the Heron Inventory is the fact that the trend is absent in female 
subjects. It is certainly possible that the female result is the true one and the male 
result a ‘Type I’ error although the levels of significance reported in the Results sec- 
tion make this appear unlikely. When the female scores are subjected to the same type 
of analysis as those of the males into well-adjusted and poorly-adjusted groups the 
results, briefly, show that much the same age trends on sociability exist for the well- 
adjusted and poorly-adjusted groups as for the male groups, secondly that the H,.H, 
correlations within subgroups are all generally slightly positive and thirdly that while 
the poorly-adjusted group is higher than the well-adjusted group on H, at all age 
levels except the 60’s there is no marked difference between the groups as in the male 
20’s and 30’s. These differences between the male and female samples may again be 
attributable to sampling error or there may be a genuine sex difference. If the latter 
is the case the most likely explanation seems to be that social interaction is either less 
important for young females or at least sociability is not seen by them as an integral 
component of adjustment. 

Turning again finally to the male sample, it should be stressed that the results 
discussed above show differences between age-groups rather than changes with age. 
This proviso applies, of course, to any cross-sectional age study. It is important to 
point out, however, that while it is certainly possible, as suggested above, that 
attitudes change with increasing age, it is also possible that the accepted attitudes 
held by society are changing and that the importance of social interaction is greater 
today than it was 40 years ago. In this case it might be that the subject’s cultural 
experience is more important than his age in this connexion. 

If the trend reported here is the true result the finding is important for the study 
of personality changes with age. It may mean that the structure of personality alters 
with age or at least that older persons project their personalities differently when 
measured on tests very often standardized on a younger group. The subsidiary finding 
that similar scores on such variables as adjustment and sociability may be com- 
pounded of different items, though its relevance was discounted for the present 
discussion, may prove important in the assessment of what the scores actually 
‘mean’. Kuhlen (1959) remarks with regard to ageing: ‘Capacities change, problems 
and habits change and the mechanism utilised for adjustive purposes likely vary in 
incidence with age.’ Thus the questions best suited to elicit scores reflecting adjust- 
ment or sociability may also change with the age of the respondents or if the same 
questions are used the significance of the responses may change. 

The main issue which emerges from this discussion is whether the observed result 
in fact reflects progressive changes in personality structure with age or whether it 
was due to sampling error, the Inventory used, or differences in cultural experience. 
Further work with different samples, differently obtained samples and different 
methods of measuring emotional stability and sociability must be undertaken to 
ascertain which of these possibilities is giving rise to the observed effect. 
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l APPENDIX 
List of items used as basis for scoring in the Heron Inventory 


First Part (emotional maladjustment) 
3. I sweat very easily even on cool days 
6. Iam troubled by sick headaches 
6. My feelings are easily hurt 
7. Sometimes when I am not feeling well I am cross 
9. I consider myself rather a nervous person 
16. I never have nightmares 
20. I wake up fresh and rested most mornings 
23. My eyesight is sometimes blurred 
25. I worry over possible misfortunes 
27. It is difficult to irritate me 
33. My bowels are not opened every day 
44. My physique is excellent 
46. Once in a while I think of things too bad to talk about 
47. I often feel self-conscious in the presence of superiors 
50. I feel that very little works out the way it should in life 
65. JI have no particular physical or health problems 
60. I have periods of such great restlessness that I cannot sit long in a chair 
61. My hands often feel damp and clammy 
69. I catch cold frequently 
72. I often jump to conclusions 


Second Part (sociability) 

79. The presence of the opposite sex makes me feel shy 
82. What others think of my actions does not bother me much 
88. I sometimes treat my work as if it were a matter of life and death 
84. J like to play practical jokes on people 
86. I find it easy to act naturally at a party 
93. I like to have time to be alone with my thoughta 
97. I like to have a lot of social engagements 

101. I tend to be over-conscientious 

102. I am usually a good mixer 

108. I think of myself as a lively sort of person 

104. When I am bored I feel like stirring up some excitement 

109. Ata gay party I can usually let myself go and have a thoroughly good time 


S.R. Significant response. 
Note. A high score on H, indicates maladjustment; a high score on H, indicates lack of sociability. 
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RESPONSES BY THE FERRET TO STIMULUS CHANGE 


By R. N. HUGHES 
Oniversity of Canterbury, New Zealand 


Ten ferrets were allowed to move about freely in a Y-maze with an additional centre arm, for 
three periods of time. A change in brightness was then effected by removal of an anomalous 
arm insert and entrance archway to produce a maze of uniform brightness. On a subsequent 
critical trial the ferrets were observed to enter first the arm in which this change had been 
made. The results are discussed in terms of perceptual satiation, development of a response 
habit, response inhibition and stimulus change. The last possibility is shown to be the most 
appropriate, thus confirming conclusions from rat studies. 


I. INTRODUCTION 


It has been suggested by Dember (1956) that the results of the experiment by 
| Kivy, Earl & Walker (1956) on spontaneous alternation in white rats could be 
ı explained by the ‘response to novelty’ hypothesis rather than by ‘stimulus-satia- 

tion’. Kivy e al. exposed rats for three different periods of time (1, 15 and 30 min.) 

to a T-maze in which the subject was prevented from entering the goal arms, but was 
still able to see into them through a glass partition across each arm entrance. The 
‘arms were both either entirely black or entirely white. Immediately after an exposure 
ia second trial was carried out for which the partitions were removed and one of the 
‘arms changed to the alternate brightness. For the 15 and 30 min. exposures the rats 
jentered the changed goal arm a significantly greater number of times. These results 
have been interpreted as evidence for ‘stimulus-satiation’. That is, the rat on its 
second trial avoided the stimulus-brightness for which it was perceptually satiated 
bn its first trial. 
Dember repeated the experiment of Kivy et al. with one major alteration. On each 
exposure (which was of 15 min. duration), one arm was white and the other black, 
us presumably satiating the rats for both black and white. But on each second trial 

me arm was changed to the same brightness as the other. Dember observed a 

ignificant number of entries of the arm that had changed from what it was during 
dxposure, and thus concluded that the rats had responded to the ‘novel’ stimulus, 
an explanation which would also account for the results of Kivy et al. 

; The present study was designed to test Dember’s findings by observing a different 
species in a slightly more complicated apparatus, and allowing free choice on both 
exposure and re-exposure trials. Basically, ferrets were allowed to move about freely 
for a fixed period of time in a three-arm Y-maze with one arm of opposite brightness 
to the rest of the apparatus (i.e. an exposure trial). First arm entries were observed 

r the different arm had been changed to the same brightness as the rest of the 
apparatus (i.e. a critical trial). Such freedom of movement on exposure trials ensured 
that the ferret was not restrained from locomotor activity within the arms, being 
able to visit each one according to its own relative preferences. The experiment 
consisted of two parts. For each exposure trial, Part I was carried out in a white 
maze interior with one black arm, and Part IT in a black maze interior with one 
white arm. 

| 


| 
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LI. METHOD 
Subjects 


The subjects were ten trapped, wild New Zealand ferrets (Mustela putorius). Subjects 1-5 
were used in Part I of the experiment, and subjects 6-10 were used in Part IT. Frequent handling 
for some 3 months prior to the experiment had tamed all subjects sufficiently for testing. 

Ferrets were considered as subjects mainly because their level of ‘exploratory drive’ (Berlyne, 
1950) is extremely high, which makes them ideal subjects for any experiments in which explora- 
tion is not discouraged. As it was desirable to see whether conclusions on alternation behaviour 
drawn from results with rats would hold for another species, it was felt that ferrets were suitable 
animals to use because of their ‘curiosity’, their smallness in comparison with other carnivores, 
and their general shape, which is somewhat similar to thet of rats. 


Apparatus 


The apparatus consisted of a conventional enclosed-alley Y-maze unit with an additional 
arm (see Fig. 1). The two outer arms were each set at an angle of 45 degrees from the third arm. 
Each arm was framed by a removable hardboard archway of the same height and width as the 
arm, but with a rectangular hole 10 in. high and 6 in. wide. Its function was merely to emphasize 
the brightness of the arm behind it. There was one spare archway of the same brightness as the 
rest of the maze interior for the critical trials. Changed brightness of an arm was effected by 
means of an archway and plywood insert of opposite brightness to the rest of the apparatus. 
This insert consisted of rear and side walls and a floor, and occupied the full internal area of any 
arm. 

The starting box was covered with a hinged lid and its distal end was bounded by a hardboard 
guillotine slide. Its interior was painted mid-grey. 

When an exposure or critical trial was in progress, the choice area and arms were covered by 
a wire-netting frame. The stem was covered by a piece of heavy duty wire-netting. These covers 
were capable of being quickly removed to enable removal of the insert and replacement of the 
accompanying archway after each exposure trial. 

Normal room illumination was maintained throughout by means of two 5 ft. fluorescent tubes 
suspended approximately 6} ft. above the apparatus. 

To facilitate the observations and operations, and also to reduce extra-maze visual cues, the 
apparatus was placed on the floor of a 6 ft. 10 in. square open-field maze, which was raised 
16 in. off the floor of the room, and had the stem of the apparatus protruding from one corner 
where it was supported by a metal stand. 


Procedure 


Part If (black maze interior) was not started until Part I (white maze interior) had been 
completed. Three periods of time were used for the exposure trials, i.e. 1, 5 and 10 min. These 
times and the position of the different arm were pre-determined in an irregular fashion for each 
trial, so that each subject received four trials at each exposure time, with the altered arm in two 
positions once and in one position twice. The subjects in both parts received one exposure and 
one critical trial per day for a total of 12 days. 

In an effort to control any possible effects of the hunger variable, all subjects were allowed 
free access to their basic diet, horseflesh and milk, 1 hr. before each experimental session. The 
first subject in Part I was then placed in the starting box. After approximately 30 sec. the 
guillotine slide was raised, thus allowing the animal to move into the maze proper. It was kept 
there and allowed to move about freely in the apparatus for the duration of the appropriate 
exposure time and then removed and returned to the starting box. The black insert was then 
removed and the related black archway replaced by one of the same brightness as the rest of 
the apparatus—t.e. white. This operation never took more than 35 sec. nor less than 20 sec. Then. 
the starting box slide was raised again and the subject’s first body-length entry of an arm through 
the archway recorded. The latency between raising of the slide and first entry was approximately 
20 sec. At no time did a subject fail to enter an arm. Following an entry the subject was removed 
from the apparatus and in an effort to reduce olfactory cues for the next subject, the whole 
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interior was mopped out with a strong smelling disinfectant solution, and liberally sprayed with 
a household deodorizer. Exactly the same procedure was used for the other subjects in Part I. 

The procedure was the same for both parte, with the maze white and the insert and related 
archway black on exposure trials (and white on critical trials) for Part I, and with the maze black 
and the insert and related archway white on exposure trials (and black on critical trials) for 
Part IT. 





Fig. 1. Apparatus with covers removed (drawn to scale approx. 1:22), 
as for an exposure trial of Part I. 


IO. RESULTS 


Total first entries of the altered arm on critical trials (‘responses to change’) for 
each subject after each exposure time are recorded in Table 1. 

As the basic observations were proportions these total ‘responses to change’ were 
transformed by the arcsine transformation.* This was necessary to stabilize the 
variances (Winer, 1962, p. 221). An analysis of variance for repeated measures 
(Kogan, 1948) was then performed on the transformed scores. 

‘Maze conditions’ (F = 2-65), ‘exposure times’ (F = 2-22) and ‘conditions x ex- 


Table 1. Responses to change in four critical trials by each ferret 


after each exposure time 
Part I Part IL 
rey | S 
Subject .. 1 2 3 4 5 6 7 8 9 10 
Imm 0 8 0 8 1 4 2 4 3 2 
5 min. 3 3 2 3 1 4 2 4 4 2 
lOmin. 2 4 2 2 3 4 3 3 8 1 


* These data were all transformed Y = sin ~1./(D/N); where D (responses to change) = 0, Y = sin 
~Lj/(1/2N); where D = N (trials), Y = sin -1/[1 — (1/2N)}] (L. E. Moses, 1963, personal communication 
to a colleague of the writer). 
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posure times’ (F = 2-39) were not significant, but ‘subjects’ (F = 3-47) was 
significant at the 0-025 level. 

Using m.s. for ‘subjects’ (364-07) as an estimate of S*, and 8 degrees of freedom, 
i values for the difference between observed transformed means and that predicted 
by chance (i.e. 35-2°), were calculated for ‘responses to change’ after each exposure 
time in each part. No result in Part I was significant (t, 1 min. =0; t, 5min. = 1-83; 
t, 10 min. = 2-05). However, all three results in Part IL were significant at the 0-05 
level (t, 1 min. = 2-61; t, 5 min, = 2-84; t, 10 min. = 2-40). 


IV. Discussion 


The results of critical trial responses clearly indicate that the ferrets had entered 
first an arm that had changed in brightness from what it was during exposure. It can 
thus be assumed that they were induced to approach the changed brightness rather 
than to avoid the unchanged brightness, an assumption not in accordance with 
satiation theory. Obviously each subject would have been satiated for both bright- 
nesses on the exposure trials (especially the unchanged brightness) so that it should 
show no significant preference for entering first any particular arm on the critical 
trials. 

Table 2. Total entries of two black arms and one white during exposure 
trials by each ferret of Part II 


1 min. 5 min. 10 min. 


SS (Se ee oe eee 
Subject Black White Black White Black White 


8 ll 5 38 22 38 21 

7 10 6 32 18 47 24 

8 10 4 33 16 58 26 

9 16 10 42 18 84 46 
10 9 4 31 16 44 23 
Total 66 29 178 89 271 140 


It might be argued that the results were due to satiation for a ‘stimulus-in-a- 
place’. Apart from such an explanation being less parsimonious than ‘response to 
change’ it has been shown by Walker, Dember, Earl & Karoly (1955) that the 
stimulus and its position are independent factors in alternation situations, and that 
‘stimulus’ supersedes ‘place’ in relative importance. 

Another possibility is that the ferrets had merely acquired a habit of responding 
to an arm that was preferred in the exposure trials because of its ‘oddity’. With the 
number of entries of each arm used as a measure of relative preference for them, it is 
obvious from Table 2 that the ferrets of Part IT had shown no preference for the 
‘odd’ arm. (Unfortunately these data were not recorded for Part I subjects.) 

It is therefore unlikely that critical trial choices would have been influenced by 
the ‘oddity’ situation of the exposure trials. 

The only other likely explanation is in terms of inhibition for a previous turning 
response on a second trial (Solomon, 1948). But in view of the fact that subjects were 
not restricted to one arm-entry on exposure trials, so that proprioceptive stimulation 
was more or less randomly received, this would be difficult to accept. Further, 


| 
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Montgomery (1952) and Glanzer (1953) have ably demonstrated that stimuli and not 
responses are the relevant alternated factors in alternation experiments. Their 
findings have subsequently been confirmed by other workers (e.g. Walker et al. 1955). 

Contrary to the findings of Kivy et al. (1956) time of exposure apparently had no 
effect on critical trial choices. Whether this is due to the different species or the 
different procedure can only be left to speculation at this stage. The apparatus may 
have been too small, thus causing rapid adaptation regardless of length of exposure, 
or the exposure times may have been subjectively too alike to cause any differential 
effects on preferences of the subjects. 

Although not statistically significant, there was a marked suggestion of a poorer 
performance in the white maze of Part I. If on further experimentation with more 
subjects a difference between white maze and black maze responses could be demon- 
strated, it would probably be best accounted for by brightness aversion. The ferret 
is a nocturnal animal showing aversion to high illumination, which tends to disrupt 
its visual orientation in a given environment (McCann, 1955). Consequently, total 
whiteness of a maze, further intensified by fluorescent lighting could be expected to 
increase the difficulty of visually detecting a changed arm. Similar white aversion 


tendencies in exploration by rats have been suggested by Williams & Kuchta (1957). 


The general conclusion from this experiment is that even when they had three 
homogeneous alternatives to choose from the ferrets had responded to the changed 
l stimulus by approaching and entering first the maze arm which had been altered in 
| brightness from what it was during prior exposure. It is interesting to note that 
| Levine, Staats & Frommer (1958) failed to demonstrate response to change in rats 
using a Y-maze and procedure similar to those of Dember & Millbrook (1956). How- 
, ever, Dember (1958) later pointed out that he and Millbrook had used 3 min. exposure 
| (as opposed to 15 min. by Levine et al.) because the stem of the Y-maze was shorter 
than the stem of the T-maze used in the original experiment (Dember, 1956), meaning 
that the rats would be more confined thus increasing emotionality with long expo- 
sures. He accordingly repeated the experiment of Levine ef al. with 3 min. exposure, 
and observed significant responses to change. Levine (1958) also repeated the 
experiment with 3 min. exposure but failed to get significant results. However, 
Walk (1960) managed to replicate Dember’s results and suggested that Levine’s 
‘failure of replication may be due to a difference in the extra-maze environment of 
the two laboratories’. The results of the present experiment would also tend to 
support Dember’s conclusions, thereby increasing the possibility of stimulus change 
ibeing a directing variable in the locomotor activity of many organisms by showing its 

function in a feral species far removed, phylogenetically, from the white rat. 
' As avoidance of a familiar arm brightness has been shown to be unacceptable as an 
explanation, it is further concluded that it was specifically ‘novelty’ generated by 
he attention-arousing change in brightness that had initiated approach by the ferrets 

f the altered arm. 
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A DEUTERANOMALOUS ARTIST* 


By R. W. PICKFORD 
Psychology Department, University of Glasgow 


An artist, who claimed to be colour blind, according to a report in the local newspapers, kindly co- 
operated in efficient colour vision tests, two long discussions about his paintings with the writer, and 
allowed nine of his paintings to be photographed as colour transparencies. This paper presents notes 
made during these discussions, detailed results of the teste, and a short commentary on his paintings. 


Tur ARTIST 


The artist, Mr Donald R. Purdy, of New Haven, Conn., U.S.A., is a young man 
who was partly trained as a clinical psychologist and also worked for a time as an 
engineer. He found that he had an exceptional talent for oil painting, and decided 
to devote himself to this professionally. His paintings are mostly lake and woodland 
scenes, including some with seated human figures, and others with animals such as 
deer, apparently based on his experience of the forests of the Eastern United States. 
He paints in his studio, from memory; or rather, he constructs the paintings by 
intuition and imaginative use of his memory impressions, and does not use set subjects 
or go out into the country to copy specific scenes. 

He discovered that he had a considerable colour vision defect, when he failed the 
colour vision tests for the U.S. Air Force, and he realized that he could not pass 
colour blindness tests with standard pseudo-isochromatic plates. Nevertheless, he 
believed that this defect, which he had been told was general for all colours, did not 
adversely influence his art. 

The writer made contact with him as a result of reading an article in a local 
newspaper, and he readily co-operated in the tests and discussions, the results of 
which will be described here. He was glad to be given precise information about his 
colour vision defect as revealed by the tests, and it proved to be a specific and limited 
defect, not a general one as he had been told. He reported that he had a considerable 
degree of myopia, about 20/40, but normally wore spectacles and the myopia was 
adequately corrected. 


DISOUSSIONS WITH THH ARTIST AND HIS WIFE 


Mrs Purdy said that her husband had some difficulties with pastel shades, and that 
this was noticeable in particular when he tried to pick out a pastel green among 
blues and purples on a silk jacket which she was wearing at the time. 

. He called a sky-blue colour ‘lilac’, and, when asked to point out a ‘red’ colour in 
one of his paintings, he indicated a purple area. He expressed his willingness to mix 
a colour which he would call ‘neutral green’, and when he did this it proved to be an 
olive shade. He said he was particularly fond of colours called ‘reddish greens’, and 
mixed red and green to form such a colour. It was, of course, a brownish olive to 
the normal viewer. The use of the term ‘reddish-green’ is peculiar to the deuter- 
anomalous (Pickford, 1951, pp. 99-100). 

* A paper read to the British Psychological Society, Leicegter Meeting, 8 April 1964. 
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When discussing his paintings Mr Purdy showed twenty or thirty of them and 
. commented freely on his ideas about his use of colours in them. He said there had 
been three phases in the development of colour in his art. His early work was in dull 
colours. In the middle phase he followed the kind of colour scheme characteristic of 
the Barbizon painters, with a predominance of greys and browns. In the latest phase 
he had come to exploit brilliant colours in juxtaposition. He said that any ‘trans- 
parent’ colours would go together, and that he was always aiming at ‘transparency’ 
of effect. He asked whether brilliant colours were not very tiring to look at, pro- 
ducing nervous exhaustion, and said that he found painting with brilliant colours 
both exciting and fatiguing. He had developed the technique for using brilliant 
colours because he found that prospective buyers liked the paintings done in this 
way. 

Mr Purdy explained that he worked intuitively and was a quick painter. It was 
apparent that he tends to make the structural parts of his paintings in blues, browns, 
oranges or yellows, and that he put in reds, purples and greens incidentally. He said 
that he found reds the most exciting of colours, but the ‘reds’ which he used, and to 
which he referred, were usually subdued or brownish. He pointed out that in his 
view other people, and especially prospective buyers, do not like ‘red-and-green’ 
paintings, because they are ‘Christmassy’, like paintings of robins and holly. His 
own greatest preference is for blueish greens and brownish colours, but he said that 
every painter would have his own peculiar tastes. It was evident that his own taste 
was at least partly determined by his colour vision defect. 

He said he liked paintings to be restful, and asked several times whether a person 
with normal colour vision would find the red and green contrasts in some of his 
paintings offensively bright. He preferred, when using green, to use what he called 
a ‘cool’ green. This was an olive colour to normal vision. He called viridian a ‘pure’ 
green. To normal people it is on the blueish side of the green they see as most pure or 
uniquely green. 

Mr Purdy said that he found it dazzling when small irregular areas of red and green. 
are combined. An important point was that he said he was quite unable to paint 
delicate shading or shadow effects which involved subtle changes of colour. In shading 
and shadows he could use only changes of tone or light and dark. To illustrate this 
he compared an early painting of his own with an Italian picture hanging in his 
studio. 


COLOURB-VISION TESTS 


With the kind permission of Dr Jo Ann S. Kinney, and the K and interest of 
Dr F. L. Dimmick, Mr Purdy was tested for colour blindness in the U.S. Submarine 
Base, Medical Research Laboratory, New London, U.S.A., by Mr Kevin Laxar. 
Dr Kinney is Head of the Vision Branch of the Laboratory. The standard set of tests 
was employed, and in addition the Nagel anomaloscope. Thig tests and results were 
as follows: 

(1) The special selection by the colour vision experts:at the U:S. Sibma Base 
Medical Research Laboratory from the American Optical Company's set of pseudo- 
isochromatic plates. 

Fourteen plates were naed, and Mr Hiir made errors in all of them. 
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(2) The double wedge hand anomaloscope. This anomaloscope enables the subject to 
adjust a mixture of red and green lights to match a standard yellow. It is used to 
differentiate between protans, who choose more red, and deutans, who choose more 
green than the normal. The present subject was a deutan on this test, because he 
chose more green. 

(3) The Farnsworth dichotomous-15 test. In this test the subject arranges fifteen 
coloured caps in order of nearness of hue, starting from a purple standard and going 
round the colour circle. This subject made no errors on this test. 

The dichotomous test is designed to pass normals, mild and moderate colour 
defectives and to fail severe defectives and dichromats. If the subject fails the test, 
his type of defect (deutan, protan, tritan) is indicated by his arrangement of the 
buttons. Hence the fact that Mr Purdy made no errors on the test indicates only that 
he has no severe defect; compared with the results of the rest of the battery of tests, 
it becomes another indication that his colour vision is anomalous but his colour 
discrimination is good. 

(4) The Farnsworth lantern test. In this lantern test two small spots of light are 
displayed, and the subject is asked to name their colours. Red, green and white are 
used, in three series of nine pairs, but in irregular order. 

The subject made errors in sixteen out of the twenty-seven test items. The most 
frequent error was to say ‘red’ for white, and the next in frequency was ‘white’ for 
green. ‘Red’ was given for green four times, and ‘green’ for white three times. 
‘Green’ or ‘white’ was never given for red. Since the spots are in pairs there seem to 
be simultaneous contrast effects in this test. White presented with green tends to 
look ‘red’, and white with red to look ‘green’. 

The Farnsworth lantern uses variations in the luminance of a single colour to trick 
the colour defective subject since he may often, in everyday life, supply the appro- 
priate colour name on the basis of a brightness rather than a colour clue. Mr Purdy’s 
errors are probably more a result of these brightness differences rather than colour 
contrast but they were typical of deuteranomalous subjects. 

(5) The Nagel anomaloscope. This test, as used in the Medical Research Laboratory, 
enables the tester to vary a mixture of spectral lights (lithium red and meroury 
green), to match a spectral light of sodium yellow and the brightness of the yellow 
standard can be varied to match that of the mixture for the subject in question. The 
tester carefully determines the limits of the subject’s range of matches, and the range 
of brightness required by him. This is the best critical test for colour vision defects, 
and shows the subject’s type and degree of defect precisely. The results for Mr Purdy 
are shown in Table 1, and may be compared with those for normal subjects on the 
same individual instrument, as shown in Table 2. 

From the Nagal anomaloscope result it is clear that Mr Purdy is a simple deuter- 
anomalous (DA) subject, because, (1) he has a very marked deviation to the green 
side, coupled with (2) a small or moderate increase in matching range, as compared 
with the normal result, but, (3) his matching range does not extend so far as to 
include the normal mid-matching point, and, (4) his brightness matches are normal. 
This is decisive, and the other test results accord with it, judging by the writer’s 
experience of colour defective subjects. [(1) On the pseudo-isochromatic test he 
failed outright. (2) On the double-wedge anomaldscope he was a deutan. (3) On the 
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Farnsworth dichotomous-15 test he made no errors. This is an indication that his 
colour vision is anomalous but his colour discrimination is good. (4) On the Farns- 
worth lantern he tended to call white ‘red’ or ‘green’, green ‘red’, and white ‘green’, 
but did not call red ‘green’ or white ‘red’.] 


Table 1. Nagel anomaloscope (Mr R. Purdy) 
Limite Mid-point and 
chosen matching range 


For colour 19-26 22-5+4 
For brightness 13-15 1441 


Table 2. Nagel anomaloscope (normal result) 


Limits Mid-point and 
chosen matching range 


For colour 38-42 40+2 
For brightness 14-15 14-540°5 
Discusston 


Simple deuteranomalous subjects, as is well known, have good or fairly good 
colour discrimination, but deviate widely from the normal in their choice of a 
match in the Rayleigh Equation. Mr Purdy had a matching range, which indicates 
colour discriminations, only twice the normal, whereas in severely red-green defective 
subjects it might be ten or more times larger. However, his deviation was to the green 
side of the equation, and was 18 units on the test, which is very large, and indicates 
that all colours which are greenish to the normal person tend to be yellowish to him, 
and that he finds his pure green among blue-green shades. Consequently he also 
tends to see yellows as more orange, and oranges as more reddish in colour than does 
the normal person. 

The writer has reported on the colour vision of a woman art student who was 
deuteranomalous (Pickford, 1951, pp. 197-8). Her defect did not appear to have been 
. a great disadvantage in her work, but there was no decisive evidence of this. The 
reason why deuteranomaly of the simple type (DA), even when it causes the person 
to fail in strict colour blindness tests, may not be a marked disadvantage to artists, 
is that the DA subjects often have fairly good colour discrimination, as already 
mentioned, although the colour matches they make will be unusual. Deuteranopia, 
extreme deuteranomaly and the corresponding protan defects would be more serious, 
because in them colour discrimination is more severely affected. 

An account of Roaf’s painting test for colour blindness, and a coloured repro- 
duction of one of her subjects’ pictures, are given by Collins (1925). This subject 
appears to have been a protan. 

A deuteranope (D) copied a painting and made many errors such as: yellowish red 
edges of flames—bright lime green; dull red flower pot—green; olive green leaves— 
blue green; pink flowers—green, and so on (Pickford, 1951, p. 233). Another man 
who was extreme deuteranomalous (EDA) copied the pictures in Van Lennep’s 
‘Four-Picture Test’ in water colours, giving people green faces and making other 
mistakes such as blue green instead of grass green. A group of sixteen art students, 
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thirteen of whom were women, did not differ statistically from the normal population 
tested as a whole, except that on a lenient statistical standard (P < 0-05) they 


_ were a little more sensitive to red and green (Pickford, 1951, pp. 197-8). 


Riddell (1949) has suggested that colour defective men with artistic talent may 
tend to be diverted into engraving. Trevor-Roper (1959) raised the question whether 
Constable may have been red-green defective, perhaps a protan, because of the 
mainly brownish colourings in his paintings, and the blue-greens which predominate 
in a minority of them. He mentions other painters who may have been colour 
defective, such as Whistler, Carriére, and Grottger, the Polish master of pencil and 
charcoal drawing. Some artists, he says, would avoid the use of colour, like Whistler 
if he were a defective, while others might use colours boldly. He points out that 
Strebel claimed in 1933 that the artist Léger (1881-1955) must be colour blind, owing 
to the blue and yellow colours which predominate in his work, and proved himself to 
be correct by testing the artist. He was one who used colours boldly (Trevor-Roper, 
1959, fig. 33), and Mr Purdy, the artist discussed in the present paper, is another who 
has tended to over-compensate for his colour vision deficiency in this way, although 
he prefers subdued colours himself. 


NOTES on THE COLOUR PLATE 

The colour plate, introduced with Mr Purdy’s permission, and with financial aid 
from the Carnegie Trust for the Universities of Scotland, illustrates four of his 
paintings. 

These illustrations are very good from the point of view both of colour and of 
detail, although they were made from the writer’s colour transparencies, taken with 
the artist’s help in his garden. 

No. 1 shows the kind of colouring he prefers. 

No. 3 shows his most usual way of construction with blues, yellows and browns or 
black. 

No. 2 shows an unusual’ introduction of red freely, against a blue, white and 
yellow framework. 

No. 4 shows an equally unusual introduction of green, against a framework of 
yellow, brown, blue and black. 

Red and green are almost never used as important contrasting colours in the same 
painting, but yellow and blue are used in this way constantly. 


POSTSORIPT 
Since writing this paper the author has received communications from Prof. 


` George Humphrey (Cambridge) and Mr J. R. Morrison (Aberystwyth). 


Prof. Humphrey writes that he has a somewhat ‘modernistic’ painting called 
‘Winter Evening with Jesus and Mary’. It has no red or green, but is exceedingly 
‘life-like’. Those who have never been in Canada (the scene) can hardly believe it. 
The artist, Thoreau MacDonald, told him that he had no red or green vision, and 
always had to have his father, a very good artist, put in these colours when necessary, 
and pass judgement on them in general. 

Mr Morrison draws attention to ‘Stroudley’s Improved Engine Green, an 
unusual locomotive paint colour adopted on the Highland Railway, and on the 
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London, Brighton .and South Coast Railway, by William Stroudley when he was 
Locomotive Superintendent of these companies. It was a cool shade of golden ochre’. 
This statement is from Ernest F. Carter, The Ratlway Encyclopedia (Harold Starke, 
Ltd., 1963), p. 313. In addition, Cuthbert H. Ellis, in The North British Railway 
(Ian Allen, 1955), p. 99, says, ‘I suggest that...Stroudley’s...eyes were somewhat 
unreceptive of yellow tones. I suggest that Stroudley thought his yellow engines really 
were green’. (Original italics.) ‘His eyes were myopic and possibly had other defects.’ 
‘Ellis paints himself’, says Mr Morrison, ‘and most of his books are illustrated by 
colour reproductions of his own pictures. He appears, however, to believe that there 
may be an association between myopia and colour-defect.’ 

Mr Morrison indicates that further references to Stroudley’s improved engine green, 
and descriptions of it, occur in other books by Ellis, namely, The Trains we Loved 
(Allen and Unwin, 1947), pp. 28-4, Some Classic Locomotives, (Allen and Unwin, 
1949), p. 85; The Beauty of the Old Trains, (Allen and Unwin, 1952), pp. 68-9; 
Twenty Locomotive Men (Ian Allen, 1958), p. 117; and The London, Brighton and South 
Coast Railway (Ian Allen, 1960), pp. 105-6. 

Mr Morrison presented the writer with a coloured post card of the locomotive 
L.B.8.C., Class ‘B1’, 0-4-2, no. 175, ‘Hayling’, designed by W. Stroudley and built 
at Brighton in 1890. It is painted in the ‘improved engine green’, and is a golden 
yellow colour, with crimson lines and black funnel. From the evidence presented, it 
is almost certain that Stroudley was a dichromat and a deuteranope. Myopia is not 
the cause of colour vision defect. If he had been a protanope he would have confused 
crimson and black and not included both as distinct aspects of the same colour 
scheme. The postcard is published by Messrs Ian Allen, Ltd., Terminal House, 
Shepperton, Middlesex. 


REFERENOES 


Coniors, M. (1925). Colour Blindness. London: Kegan Paul. 

Proxrorp, R. W. (1961). Individual Differences in Oolour Vision. London: Routledge and 
Kegan Paul. 

Roppa, W. J.B. et al. (1949). Discussion on colour vision in industry. Proc. R. Soc. Med. 
(Ophthalmol.), 42, 145-50. 

Truvor-Rorur, P. D. (1959). The influence of eye disease on pictorial art. Proc. R. Soc. Med. 
Ophthalmol.), 52, 721-44. 


(Manuscript received 26 March 1964) 





Brit. J. Psychol. (1964), 55, 4, pp. 415-476 475 
Printed in Great Britain 


SEASON OF BIRTH, INTELLIGENCE AND 
PERSONALITY MEASURES 


By ANN D. M. DAVIES 


Medical Research Council Unit for Research on Occupational Aspects of Ageing, 

at the University of Liverpool 

In recent articles Orme (1962, 1963) reports significant differences in level of intelli- 
gence associated with season of birth. In a group of intellectually subnormal subjects 
he found that those born in the summer and autumn months had significantly higher 
“1.Q.’ scores than those born in the winter and spring months. The ‘I.q.’ scores were 
derived by Orme (1961) from scores on Raven’s Coloured Progressive Matrices test. 
Orme suggests that the temperature of the months preceding birth may influence 
subsequent adult intelligence. The differences he finds are in the same direction as 
those found by Fitt (1941), but Orme (1962) considers that these early studies used 
techniques ‘which would now be considered outmoded’. 

If the differences in non-verbal intelligence reported by Orme are found to be 
reliable they could affect psychological research profoundly. They would make it as 
necessary to control for season of birth as for the variables—age, sex and social class. 

The present study was organized to see whether Orme’s results could be confirmed 
for a population of normal adults. The biographical data sheets and test scores of the 
Medical Research Council Merseyside voluntary research panel were analysed, and 
the following variables examined: 

1. Non-verbal intelligence (Progressive Matrices, 1938). 
2. Vocabulary level (Mill Hill Synonyms Senior B). 

3. Emotional maladjustment (Heron, 1958). 

4. Sociability (Heron, 1966). 

Approximately 300 men from the Merseyside panel were used as subjects, fifty men 
in each of the six age decades 20-29 to 70-79. The panel (Heron, 1962) is made up of 
people drawn from a wide variety of occupations and intelligence levels. Within each 
age-group there is a close approximation to the national distribution for socio- 
economic classification. Thus the panel as a whole is a fairly representative sample of 
the general population. The panel was divided into those born in the summer and 
autumn months (May—October) and those born in the winter and spring months 
(November—April). The numbers in these groups were 148 and 151 respectively. As 
some of the test scores to be studied are known to vary with age, each age decade was 
examined separately on one variable at a time. The median score for each age group 
was found and the group split into those with scores falling on or above the median 
and those whose scores fell below the median. A 2x2 y? test was calculated to 
ascertain whether significant differences existed between the summer—autumn group 
and the winter-spring group. 

No value of y? was statistically significant for any variable or for any age-group. 
When the age-groups were combined, there were still no significant differences. 

In order to ensure that significant differences were not obscured by combining 
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summer with autumn and winter with spring births, the data were re-analysed 
combining spring with summer and autumn with winter. Once again no significant 
differences were found between the test scores of the panel split in this way, nor were 
significant differences found on non-verbal intelligence when the medians quoted in 
the current Guide to the Standard Progressive Matrices (Raven, 1938) were used 
as the cutting point. 

Orme (1962) states: ‘That different birth months can exert such an effect, even 
within a subnormal group, suggests that this effect is marked and persistent.’ The 
present study shows that in one population, at least, season of birth has no effect on 
two tests of intelligence and two measures of personality. Whether the differences 
found by Orme are a peculiarity of subnormal populations remains to be seen. 
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BAUDOUIN ON JUNG 
By CYRIL BURT 


Owing to his long and intimate friendship with Jung and his family Professor Baudouin has been 
able to throw a revealing light on many of the obscurer features in Jung’s psychological theories. 
Their development, he believes, was largely the result of Jung’s own personal problems and of 
certain emotional incidente in Jung’s private life. In his survey of Jung’s publications, and in 
tracing the progress of his ideas, Baudouin, unlike most previous commentators and reviewers, 
endeavours to bring out the special bearing of Jung’s teaching, not so much on the problems of 
psychiatry and abnormal psychology, but on those of general psychology; and he has thus drawn 
attention to many neglected aspects of Jung’s work. 


Charles Baudouin was born at Nancy and trained in Paris under Bergson. But the 
last forty years of his life were spent at Geneva, where he became Professor at the 
University, and where he died last August at the age of 70. His earlier books on 
-The Mind of the Child, The Psychoanalysis of Art, and, most of all, Suggestion and 
Auto-suggestion, aroused keen interest over here; but his later works—mainly 
psychological studies of French and Swiss authors—have naturally attracted less 
attention. As a poet and a versatile essayist he writes on the most obscure subjects 
in a style that is at once lucid and readable; and in his latest book, published posthu- 
mously, he succeeds far better than Jung himself has ever done in presenting Jung’s 
highly original speculations and conclusions in an intelligible and systematic 
shape. 

As a close friend of Jung for over thirty years, he came to know him far more 
intimately than any other psychologist; and one of his chief aims, he tells us, has 
been to ‘study, as it were, the psychology of Jung’s own views upon psychology’. 
From his wide knowledge of Swiss literature and Swiss religious and philosophical 
‘thought, he is able to show how much Jung owed to the cultural heritage of that 
country—to the early Swiss humanists, to the genetic psychology of Claparéde, to the 
psychiatric and parapsychological studies of Flournoy, and particularly to the mystical 
epics of Carl Spitteler, the Nobel prize winner. The unfamiliar facts which he has thus 
brought together throw a new and revealing light on much in Jung’s books and papers 
that readers in other countries have found obscure and even bizarre. 

Professor Baudouin begins with a biographical introduction describing the main 
stages of Jung’s intellectual development, and illuminates them with vivid personal 
reminiscences. He notes that many of Jung’s interests and characteristics are 
traceable in those of his forefathers. How far their reappearance was due to heredity, 
tradition, or deliberate emulation, he leaves us to guess. Jung himself, in discussing 
‘the fateful links between myself and my ancestors’, declares that ‘it seemed as 
though there had been a personal karma within the family, passed on from parents to 
offspring’. The first Carl Jung, who died in 1645, was a doctor of medicine at Mainz, 
at that time a centre of alchemy. Carl Gustav Jung, the psychologist’s grandfather 
and namesake, was reputed to be an illegitimate son of Goethe, and was himself a 
poet and freethinker; in the family’s coat of arms, instead of the traditional phoenix 
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(emblem of youth. and a heraldic pun on the family name) he substituted a set of 
Rosicrucian symbols. Exiled from Germany because of his revolutionary ideas, he 
settled in Basel, where he occupied the chair of surgery. His portrait still hangs in the 
University Hall. 

Jung’s father was a pastor in the border hamlet of Kesswil. We are given passing 
glimpses of little Carl—first as petit paysan romping round the falls and castles of the 
Rhine, then as a precocious pupil at the village school, secretly cherishing intellectual 
ambitions of his own, and later as ‘a citizen of no mean city ’—the ancient town where 
Paracelsus had lectured, Holbein and Erasmus made their home, Nietzsche held a 
chair of classical philology, and which in Jung’s early youth could boast a Spitteler, 
a Boecklin, and a Burckhardt. In such surroundings, as his biographer observes, 
Jung’s own imaginative flights ‘seem almost a natural growth’. 

Hitherto most of the studies of Jung’s prolific output, including those published 
in this country, have concentrated chiefly on the medical and psychotherapeutic 
aspects of his work. Baudouin’s aim is to examine its significance for general psycho- 
logy. He divides his survey into four main parts. In the first he describes what he 
considers to be Jung’s ‘tdées directrices’ and their sources in other continental 
writers—Janet, James, Bergson, Nietzsche, von Hartmann, Bleuler, and Freud. 
The second part deals more fully with Jung’s typology and the hypotheses on which 
it is based—the doctrines of a general psychic energy (‘libido’ or ‘horme’) and the 
‘bipolar tension of opposites’—with the formation of ‘emotional complexes’ as an 
important resultant. Part IL, entitled ‘the reality of mind’ (Jung’s own phrase), 
analyses his conception of the self, which, following James, he regarded as comprising 
‘a number of different selves, one within another’—the persona (James’s ‘social 
self’), the ‘me’ (the ‘empirical or conscious self’), the anima, the animus, and the 
umbra (constituents of the ‘unconscious self’), and the ‘pure ego’ (analogous to 
Kant’s noumenal self, except that it is not entirely unknowable). This leads to an 
examination of two related concepts to which Jung attaches special importance, but 
which he never seems able to make perfectly clear—the ‘collective unconscious’ and 
the ‘archetypes’. Part IV, the longest in the book, reviews the amazing mass of 
work published during what Jung himself describes as ‘the second and most fruitful 
half of my long life’-—his various excursions into Eastern and Western mythology, 
his abstruse disquisitions on the fanciful theories of medieval alchemists and astro- 
logers, the mystical speculations of Taoist and Hindu philosophers, and finally his 
own views on metaphysics and religion. The book ends with a brief comparison of the 
rival schools of psychoanalysis regarded as attempts to develop a practical psychology 
of motivation, and a survey of Jung’s influence on later continental writers—scientific, 
theological, and philosophical, as well as psychological. 

There remains, however, one puzzling question, which has often been raised and 
which Baudouin confesses himself unable to answer—why did Jung abandon his 
investigations into the nature and treatment of mental disorders to become absorbed 
in out-of-the-way topics like alchemy, oriental mysticism, and the prophecies of 
Nostradamus? A partial explanation has now been given by Jung himself in his 
recent autobiography (Jung, 1963), which unfortunately appeared too late for 
Baudouin to make full use of. There Jung reveals how he himself became the sub- 
ject of mystical experiences, and discovered that he was apparently endowed with 
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paranormal powers—telepathy, precognition, and even psychokinesis.* And it was, 
so he tells us, partly to gain: an understanding of his own inner life that he felt 
driven to search for historical parallels. These he at length discovered in the writings 
of the alchemical school—especially those of his own compatriot, Paracelsus. Here, 


he believes, ‘is the bridge that has led from early gnosticism to the modern 
psychology of the unconscious’.t 


Most British commentators on Jung’s psychology tend either to ignore these 
digressions into the ocoult sciences or to dismiss them as an old man’s aberrations. 
Prof. Peters, for example, finds ‘much of Jung’s later work, e.g. what he wrote on 
“The Psychology of Religion,” so mysterious as to be almost undiscussable’ (Peters, 
1953, p. 695); and Dr Glover dismisses it all as ‘a mish-mash of oriental philosophy 
with a bowdlerized psychobiology’ (Glover, 1950, p. 134). On the other hand, 
contemporary chemists, like J. Holmyard and H. M. Leicester, speak of his erudite 
studies as ‘an illuminating contribution to scientific history’. 

However, let us briefly glance at Jung’s own account. The alchemists, as he points 
out, were almost the only experimentalists of their day, and in their fashion they even 
‘sought to apply the experimental method to psychical and psychiatric phenomena’. 
What is more, they were the first to treat religious and mystical experience, not as a 
supernatural revelation, nor yet as a purely speculative philosophy of the cosmos, 
but as something that could be described and discussed scientifically—rather in the 
spirit of the modern parapsychologist. ‘Above all’, he says, ‘their experiences were 
my experiences; their situation that of my patients.’ The majority of those who came 
to him were people who ‘could not accept the orthodox faith, and the conflicts thus 
arising were among the most frequent and the most powerful causes of their neurotic 
disturbances’. A similar inability to accept the orthodox faith was characteristic of 


* Much of the book—nearly all that is new in it—consiste of vivid descriptions of Jung’s manifold 
experiences and of the influence they exercised on his theories and his writings: (I have discussed them 
in detail elsewhere (Burt, 1963), and so need not enlarge on them here). It should be noted that, except 
for one striking incident—oddly enough attested by Freud in an extant letter—hardly any of Jung’s 
claims are corroborated by extracts from diaries, letters, or reports of other witnesses written at the time; 
some are demonstrably inaccurate. The critical reader cannot help wondering how much has been 
embellished by the elaborations of a retrospective memory or a lively imagination, or what allowance 
must be made for the fact that most of the chapters were not written by Jung himself, but compiled by 
Miss Jaffé on the basis of belated interviews when Jung was well over eighty. Jung indeed describes 
them as his own ‘personal myth’: ‘whether or not the stories are “‘true”’, he adds, ‘is not the problem’. 

t The student should note that at times Jung goes badly astray: e.g. he explains that Poimandres was 
‘a pagan gnostic’. As Betey Prig might have ssid, there never was such a person. The title appears in 
several books of the Corpus Hermeticum (a Greek fourteenth-century MS. containing the remnants of an 
extensive literature produced in Egypt during the first two or three centuries of our era). In ancient 
Egyptian the word would mean ‘knowledge of Ra’ (as the embodiment of the Good); the Hellenized form 
may have been intended to suggest the ‘shepherd of man’, Alchemy was not, as Jung supposes, an outgrowth 
of gnosticism, but a parallel development. The secret doctrines of ‘Al-Khem’ (i.e. ‘the Egyptian science’) 
go back to the odd jumble of Egyptian technology, Babylonian astrology, and Greek Neo-Platoniam, 
overlaid with Jewish and Persian religious ideas, which developed in Alexandria during the Hellenistic 
period, and found its most notable expression in the Hermetic writings. It fascinated the Arabs of the 
eighth and ninth centuries after they conquered Alexandria; and (as the alchemist’s vocabulary indicates) 
both the theoretical speculations and the practical techniques came to Europe through Arabien channels. 
C. H. Dodds and others have shown how these Hermetic doctrines influenced, not only gnosticism and 
alchemy, but also the development of Christian philosophy from the Pauline and Johannine writings 
onwards and even scholastic psychology; but here the influence was collateral rather than direct. 

As adequate information was hardly available at the time he wrote, Jung is still more inexact in his 
interpretations of Chinese psychology. The student who is interested in this part of Jung’s work would do 
well to turn to Prof. Fung Yu Lan’s Short History of Chinese Philosophy (1960), and especially to Wing 
Tait Chan’s Source Book in Chinese Philosophy (1964). 
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the renaissance alchemists. They too were intellectual renegades. (It is a quandary 
vividly depicted in Browning’s poem, Paracelsus.) Freud told his patients they should 
be thankful they were rid of an infantile illusion. Jung, as a result of his own mystical 
visions, became convinced that ‘religion—or rather the elusive basis of all religions— 
was not something wholly factitious’; and concluded that what he had to find for his 
patients, and indeed for sceptical humanists in the world at large, was ‘an equivalent 
over-belief’. At the same time ‘it was necessary to avoid a formulation which would 
remind them too closely of what they had rejected’. The basis for this ‘equivalent’ 
he found in the modified Neo-Platonism of the Hermetic writers as expressed in the 
vivid symbolism of the medieval alchemists, who ‘in their role of physicians dealt 
with diseases of mind as well as body’. 

‘Alchemy’, says Holmyard, the leading authority on the history of the subject, 

‘was of a twofold nature: exoteric alchemy was concerned with the “philosopher’s 
stone”, which had the power of transmuting “base” metals into “noble”; esoterio 
or mystical alchemy was concerned with the elixir vitae, and developed into a 
devotional system whereby the mundane transmutation became symbolic of the 
transformation of sinful man into a perfect being’ (Holmyard, 1957, pp. 13f.)*. And it 
is the ‘esoteric’ aspects of alchemy that interest Jung. But why need it be ‘esoteric’? 
‘Why’, asks Father Maretti in a letter to Baudouin, ‘should either alchemist or 
medical psychologist wish to express their doctrines in these occult and enigmatic 
symbols? Even if they feel that some kind of concrete analogy will be helpful to their 
disciples or their patients, why should they prefer the fanciful and unfamiliar process 
of transubstantiating lead into gold to the far more natural symbolism that talks of 
bread and wine as representing the heavenly nutriment which satisfies our spiritual 
hunger and thirst? Or why substitute the highly specialized techniques of burning 
impurities in the chemist’s furnace for the time-honoured symbolism of washing 
them away in the blood of the lamb? Is it a case of omne ignotum pro magnifico 
or just ignotum per ignotius?’ 

There are, I think, several plausible answers. First of all, as Jung points out, the 
stereotyped Judaeo-Christian imagery had become associated with antiquated 
dogmas which neither the alchemist of the early Renaissance nor the patient in the 
modern consulting-room was willing to accept; as a psychotherapist Jung himself 
preferred a symbolism which was more flexible and less likely to be taken literally. 


* Compare Sherwood Taylor, The Alchemists (1949). It is unfortamate that literary references to 
alchemiste, from Chaucer and Ben Jonson onwards, have encouraged the common notion that they were 
nothing but quacks pandering to vulgar credulity and greed. Paracelsus’s special brand of medieval 
Latin is singularly difficult to follow. The English reader will find the cardinal doctrines set forth with 
admirable clarity by Robert Fludd, son of Queen Elizabeth’s Treasurer in the Low Countries. At once an 
experimentalist, an Oxford scholar, a disciple of Paracelsus, a Rosicrucian, and a Fellow of the Royal 
College of Physicians, he retains the systematic logical style of the scholastic disputation, using formal 
syllogistic proofs. Hermes Trismegistus is quoted as an authority of equal rank with Aristotle, Plato and 
Pythagoras. Fludd’s panpsychic cosmology, and his free use of symbolism, was repeatedly attacked by 
Kepler; but, replies Fludd, ‘I use these symbolic models (figurae hieroglyphicae), not because I delight in 
pictures, but because the arcana of science are often better conveyed by this convenient device than by 
current or freshly coined abstractions or your own numerical gemairia’ (Replicatio in Apologiam, Frank- 
fart, 1622: cf. also Thomas De Quincey’s delightful study, Rosicructans and Freemasons, 1855). Kepler’s 
hypotheses were based on much the same ‘occult’ sources as those of Fludd. But Kepler changed the 
whole course of science by introducing mathematical caloulations based on observed measurements. The 
doctrines of the astrologer and the alchemist sank into oblivion, or survived only as a popular superstition, 
and their psychological implications were forgotten until Jung brought them to light. 
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But secondly, the symbols and the symbolic language of the Judaeo-Christian 
religion were suited to a primitive sheep-rearing and agricultural community, 
whereas the language and the thought-models of sixteenth-century iatro-chemists 
seemed far more appropriate to a civilization that was making an increasing use of 
chemical, metallurgical, and other scientific processes. However, with the alchemists, 
I suspect, there were two further reasons, which Jung seems to overlook. The chemical 
and metallurgical processes of the professional alchemists were trade-secrets, for the 
products of which a handsome price was exacted; hence the technical manuals 
written or printed for the use of authorized practitioners were couched in a cryptic 
language based on psychophysical analogies. On the other hand, the advanced 
philosophical theories of these scientific pioneers were universally condemned as 
dangerous heresies by Catholics and Protestants alike: they had therefore to be 
wrapped up in a converse astro-chemical symbolism, whose real significance would be 
intelligible only to members of some secret society—the Rosicrucians, the Free- 
masons, or the like—which was powerful enough to lend its protection. And no 
doubt, as Father Maretti suggests, the game of mystification was amusing in itself. 
Certainly today anyone who, tired of solving hig daily cross-word puzzles, cares to 
spend his leisure hours trying to disentangle the hidden implications of, say, Mylius’s 
Philosophia Reformata or the ostensibly anonymous Ordinall of Alchimy (the full 
name of the writer is in fact revealed by the initial letters of the chapters) will enjoy, 
qn a somewhat erudite level, much of the thrill of unravelling an ingenious detective 
story or some historical mystery, like the identity of ‘Mr W. H.’ or ‘The Man in the 
Tron Mask’. 

The speculations of the alchemists, says the poet Victor Hugo (aptly quoted by 
Prof. Baudouin), were ‘les réves de la médecine, quelquefois ses cauchemars’; and 
Jung, boldly following a suggestion of the young psychoanalyst Silberer, began by 
analysing their traditional symbols and obscurer sayings much as a Freudian would 
analyse a sequence of dreams. The strictly empirical psychologist will doubtless be 
tempted to say, with Bottom the weaver: ‘A man is but an ass if he go about to 
expound this dream’, Nevertheless, Jung’s method unquestionably has proved both 
fruitful and successful. 

Underlying all the teaching of the ‘esoteric school’ of alchemy Jung claims to find 
‘a profound philosophy which is nothing if not practical, and therefore a religion 
rather than a mere metaphysic’. Himself the son of a pastor, he was throughout his 
life intensely interested in the psychology of religion. He notes, as others had done, 
that the elaborate opus of the alchemists displays striking parallels with the rites of 
the higher types of religion—with the initiation ceremonies of the Orphic mysteries, 
for example, as well as with the Christian sacrifice of the mass. And he argues that 
these resemblances are due, not to conscious borrowing or parodying (as has been 
generally averred), but to the fact that the essential elements common to them all 
formed ‘the natural expression of wishful tendencies and inarticulate feelings shared 
by the whole human race’—in short, of the ‘primaeval archetypes’. Aesthetic, 

| emotional, and mystical experiences, he insists, cannot be adequately conveyed by 
‘words; they have to be suggested by semi-poetical or semi-conventional symbols, 
‘images, and myths. Only thus can one utter the unutterable. 

: Jung is often blamed for inconsistency. But, as with every original thinker, his 
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novel ideas were naturally altered or reshaped as they evolved. In the development 
of his religious views we may, says Baudouin, distinguish three main phases. At the 
outset he was content to accept a materialistic and positivist attitude similar to that 
of Freud and of most continental physicians at the turn of the century. After the 
break with Freud he adopted a deliberately non-committal standpoint, and on philo- 
sophic matters sought to preserve ‘un agnosticisme absolu’. ‘On a prétendu que 
j’étais un philosophe’, he observed to Baudouin, ‘en réalité je suis un empirique.’ 
Nevertheless, throughout his later writings he was, as he acknowledges in his writings, 
deeply influenced by James’s book on The Varieties of Religious Hxperience. Finally, 
in his third ‘post-therapeutic’ phase he frankly announced ‘un au dela de |’agnos- 
ticisme’, vague at first, but becoming more and more explicit in regard to details as 
his enthusiasm increased. 

These successive shifts in his theoretical outlook, so Baudouin tells us, seemed to 
be ‘in close correspondence with the inner development of his practical life’. And 
quite independently Prof. Meier, one of Jung’s leading disciples at Ztirich, remarked 
that ‘Jung’s thoughts always appeared to have had an intimate connexion with his 
private life at the time’. Dr Avis Dry, who reports the comment in her admirable 
book on The Psychology of Jung (Dry, 1961), goes on to regret ‘how surprisingly little 
is known about Jung’s life and development’. The gap has now very largely been 
filled by the autobiography. The motto on the very first page is a quotation from 
Coleridge: ‘He looked at his own Soul with a Telescope.’ Miss Jaffé, his amanu, 
ensis and editor, tells us in her preface that Jung himself regarded it as ‘his religious 
testament’. And certainly, as she puts it, this is ‘the only place in which he speaks 
of his own experiences of God’. He is fond of referring to the apostle Paul; and the 
book is the story of his own road to Damascus. 

As a thorough-going empiricist Jung at first eagerly embraced James’s ‘pragmatic 
view of truth’. Indeed, in dealing with his patients, he seems at times to have been 
ready to offer them a religious placebo, much as some physician might prescribe an 
innocuous tonic—not because he believed in its objective truth, but because, if his 
patients believe in it, it will accelerate their cure. Thus, in his earliest writings—in 
The Psychology of the Unconscious, for example—God was depicted merely as a 
‘projection of man’s own libido’, or (a little later) as a reification or personification of 
the ‘collective unconscious’. He cites James’s dictum: ‘Whatever it may be on the 
farther side, the “more”, with which we seem to feel connected in our religious 
experience, is on its hither side merely a subconscious continuation of our conscious 
life.’ But, as Dr Dry remarks, ‘the: therapeutic value of religion must always be 
something of a by-product, depending on the religion being accepted as true in and 
for itself’. This Jung himself came gradually to recognize, partly as a result ‘of 
observations on the after-histories of his patients, but still more (as we now learn 
from his own lips) in consequence of his mystical experiences. ‘I am a splinter of the 
infinite Deity’, he now declares, ‘and my life is the story of the self-realization of the 
unconscious.” ba 

However, in Baudouin’s view by far the most valuable of the many contributions 
made by Jung to general psychology is his theory of motivation. Baudouin attempts 
a synthesis of Jung’s theory with that of Freud; and the outcome is a structural 
conception of the human mind on its conative side not unlike that put forward by 
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McDougall. It presents, as Baudouin puts it, ‘le caractére remarquable d’étre 
hiérarchique’ (his italics): ‘that is, it depicts the human mind as consisting of three 
superposed layers, which roughly correspond to the main stages of racial evolution 
and of individual development’. In contrast to Freud’s earlier and narrower defini- 
tion, Jung and McDougall retain the older and broader view of unconscious processes, 
and insist on their importance on every mental plane; and Freud himself in his later 
writings came gradually to accept this suggestion along with many others put 
forward by Jung. (1) The lowest layer consists of the innate impulses or ‘instincts’; 
and both Jung and McDougall maintain that such tendencies must include, not only 
the primary emotional drives, but also certain perceptual aspects (the immediate 
recognition of particular objects or situations as having an implicit meaning and 
importance), as well as certain conative elements (the ‘implicit consummatory goals’). 
(2) The next level—the associative—consists of the habits, memories, and skills 
acquired by the individual during his life-time: once again both writers agree in 
emphasizing that at this stage the associations giving rise to such formations are for 
the most part unconscious, and that the thinking is, in Bleuler’s phrase, ‘autistic’. 
These associative systems also have an emotional aspect, varying in intensity; and, 
as McDougall remarks, Jung’s concept of the ‘complex’ corresponds very closely 
with what he had already described under the name of ‘sentiment’. Of these by far 
the most important is the ‘ego-complex’ or ‘self-regarding sentiment’; and here, as 
we have seen, Jung’s analysis is far more detailed than either that of McDougall or of 
Freud. (3) Finally in man, in contrast to the animals, there is yet another level—the 
ideational or conceptual: at this stage both the guiding ideas and the associations or 
relations between them tend to become explicitly conscious, though much of the 
mental organization is itself still carried out unconsciously. This uppermost layer is 
the source, not only of rational knowledge and rational conduct, but also of the 
higher imaginative activities and processes by which we perceive and judge the 
higher values. 

The healthy development of the normal individual, we are told, involves a process 
of ‘individuation’, or (to use an expression common to both McDougall and Jung) an 
‘integration of the personality’. In his efforts to attain this ‘inner harmony and 
stability’, the child, the youth, and even the adult, generally require a certain 
modicum of guidance. In the past this ‘spiritual assistance’ has been provided by the 
teacher and the priest. But now, says Jung, the psychologist must step in and lend 
his aid. It was largely on these grounds, he explains, that he decided to turn his 
attention from the neurotic to the normal, and so proceeded ‘de la thérapeutique à 
lart de vivre’. It was his growing appreciation of ‘the urgent psychological needs 
of the times’ which, at first half unconsciously, and then somewhat reluctantly, led 
him to undertake ‘a critical study of the psychology of social morality and of tradi- 
tional religion, with a view more especially to determining their present limitations. 
‘This’, he adds, ‘the psychology of the textbooks has failed to do.’ The theoretical 
psychologist (to quote Baudouin’s comment once again) is, and should be, a scientific 
empiricist and nothing more; the practical psychologist must also be un philosophe 
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Psychology. The Science of Mental Life. By Groran A. Mrmr. London: Hutchinson. 
1964, Pp. xi+388. 30s. 


When a reviewer writes that it is notclear to what audience a book is addressed, the implication 
is usually that it is suitable for none. If one expresses a similar doubt regarding Dr Miller’s book 
it is because of a conviction that it could be read with pleasure and profit by anyone. Its in- 
clusion in ‘The Hutchinson Science Library’ suggests a non-specialist treatment, and the book 
certainly lacks the detailed tables and other characteristic features of the expensive large- 
format introductory texts. Perhaps for this very reason university teachers in this country 
have already found it invaluable for ‘orientation’ courses, and it would appear equally likely to 
appeal to the informed general reader—or, for that matter, to the academic or professional 
psychologist, who will find in the book much that is fresh and thought-provoking. Superficiality, 
in short, is the last quality one would impute to it. 

In structure the book is unique. The orientation is historical, but the arrangement is in the 
approximate order in which psychologists developed the various branches of their science and 
the discussion of each topic is centred round a key figure. Six such persons are chosen, and on 
reflexion one agrees that the selection is absolutely right—Wundt, James, Galton, Pavlov, 
Freud, Binet. 

It is perhaps an accident, but a happy one, that all six are of different nationality, for Dr 
Miller’s writmg is cosmopolitan, in the best sense. The style is terse, individual and, when 
appropriate, apophthegmatic. Dr Miller is at his best when drawing threads together; for 
example, in his chapter on ‘Goads and Guides’ he concludes: ‘.. . Focusing simply on the psycho- 
logical problems of direction and control, it seems that several independent accounts of moti- 
vation from physiology, from psychoanalysis, from economics—tend to converge. The organism 
struggles to reduce the mismatch between its own criteria and perceived reality....’ 

Indeed, one of Dr Miller’s main achievements is his successful presentation of Psychology as a 
unitary science. Another is the sheer readability of the book—a quality which should go far 
towards ensuring it a place among the even yet small number of psychological classics. 


B. SEMEONOFE 


Psychology and Social Problems. By MiomanL Arcyie. London: Methuen. 1964. 
Pp. 232. 25s. 


This is not a book written primarily for psychologists, but nervertheless one that we should 
notice and support. Argyle has the courage of his convictions and has done no less than present 
a résumé of the findings of psychology as they are relevant to current social problems, addressed 
to the general public and more particularly our legislators. He goes further than a simple 
account, and has the temerity to suggest that it is time these form the basic arguments for 
social action. He says that the present astonishment and confusion at the pressure of social 
problems and the rate of social change can be dealt with only by means of large-scale social 
engineering. Existing methods which consist essentially of the committee approach are ‘quite 
unsuited to the solution of concrete empirical questions. No matter how many eminent men of 
sound judgement hold a certain opinion, it is much more important to know the results of sound 
empirical investigation—the technicalities of which may indeed escape the committee members. 
. . . Although our empirical knowledge is not complete, there are large areas of agreed findings’. 
Large areas of agreed findings are indeed covered. There are nearly 400 references. 

The introduction gives a short explanation of basic terms which are necessary background 
in the flelds of personality, motivation, and social interaction. The problems then reviewed are 


| those concerned with agression, delinquency, mental disorder, prejudice, and human problems in 
' industry. In each case the relative contributions of heredity, childhood experience, and sosio- 


logical factors are discussed. Special attention is paid to the fundamental and generalized 


' problem of social change as such. 
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Having analysed the problems, Argyle goes on to advocate a series of Processes of Social 
Control. Stylistically, this separation of problem and control has resulted in a divorce of subject- 
matter leading to a regrettable degree of repetition, over-lap, and cross-reference. However, in 
terms of content this is the most stimulating section of the work. Argyle operates here on atruly 
practical level, and puts forward conorete strategies in the fields of personality formation and 
modification; leadership techniques, communication, and educationtional selection which will 
result in more effective, harmonious and fulfilled living. For example, the achievement motive is 
considered. First, there are described the conditions conducive to its development in a particular 
child in the context of a western nuclear family. It is suggested that we present our children 
with an image of visible hard work, and that we be generally available, warm, and attractive 
objects of identification. Argyle then follows McClelland in saying that increasing achievement 
could profitably be @ primary goal of under-developed countries and perbaps also of certain 
religious subcultures in our own societies. 

The book is written with the author’s characteristic, and now familiar, gusto. This does not 
mean that it lacks either care or sophistication. For instance, as well as presenting ideas essen- 
tially novel to a wider public, trouble has been taken to revise certain precepts that have already 
gained general acceptance. It is noted that the doctrine of the efficacy of permissive, almost 
non-leadership, is modified; as is the belief that social factors provide the most important form 
of satisfaction in all kinds of work, Argyle’s own explosion of the Hawthorne studies being 
quoted here. His recent pre-oocupation with the problems of introjection, identification, and 
socialization is clearly evident. And here again the point of view is a revised one, the advocacy 
of withdrawal of love as a technique in child rearing. Karen Horney, among others, laboured 
hard and probably successfully to persuade us of the harm that can accrue from conditional love. 
Now, based primarily on Sears’s work, it is suggested that tho formation of conscience is de- 
pendent on at least a related mode of psychological discipline. It is interesting to see that we 
have now aligned ourselves with Soviet pedagogues who, working from rather different premises, 
have always supported this method. 

Broadly, Argyle’s recommendations may be accepted as scientifically unobjectionable. And 
it may be agreed that rational social planning is essential in a modern state. Like economic 
planning, it increases the freedom of the individual rather than the power of the state. ‘With 
planning, society changes in a manner determined by democratie procedures on the basis of fully 
informed discussion; without planning, society moves under the influence of blind, uncontrolled, 
social forces.” However, the specific procedures do sometimes involve political manoeuvres, the 
complexity of which has not always been appreciated. It is true that deorease in racial pre- 
judice would be achieved if large numbers of coloured people were prevented from suddenly 
pouring into a particular area or occupation—but passing regulations to that end is not a simple 
matter. HALLA BELOFF 


Fields of Applied Psychology. By ANNE Anasrasi. New York and London: McGraw- 
Hill. 1964. Pp. xi+ 621. 698. 6d. 


It is clearly stated in the introductory chapter that the main aim of this book is ‘to bring 
together what the well-educated person needs to know about the profesional activities of 
psychologists in business, industry, advertising and marketing, education, clinical practice, law, 
government and military services’. The information is directed to undergraduate and post- 
graduate students of psychology and other disciplines, and to professional and business people 
‘whose work brings, or should bring, them into contact with psychologists. A book directed to 
such a variety of potential readers may easily turn out to be of little value to any levelof reader. 
Prof. Anastasi has avoided this danger by adopting a descriptive rather than evaluative approach 
by discussing the functions performed by applied psychologists but not the organizations in 

. which these psychologists work, and by the virtual elimination of technical jargon. Short sum- 
maries at the end of each chapter enable the most hard-pressed reader to taste the fare provided, 
while extensive chapter reference liste direct the more serious student to important sources of 
detailed information. 

The largest part (405 pages of text) of the book is devoted to disoussion of the principal 
techniques and research findings of personnel, engineering, consumer, clinical and. counselling 
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psychology (Prof. Anastasi’s terminology and order of presentation), while the contributions of 
psychologista to education, medicine and law are examined in a further 98 pages. (Appendices 
list Divisions of the A.P.A., American directories of psychologists, American ethical standards 
for psychologists and American test publishers, and show a specimen job description.) The result 
is a thorough and commendably unbiased account of work done by psychologiste in the American 
community. It is easy to find out, for example, the nature of engineering psychology, or of the 
psychotherapeutic work performed by clinical psychologists. But a good deal of cross-reference 
is required before one can collect together all the book has to say about the work of prison 
psychologists, or of psychologists in the education services, in mental hospitals or in one of the 
armed forces. In other words, techniques and research and investigatory methodology common 
to applied psychologists are set out clearly, but much less attention is paid to the role, in its 
widest sense, of the psychologist in his employing organization. 
_ How useful will this book be to the British student of psychology? The undergraduate student 
should gain a good ides of the sorte of work carried out by applied psychologists, but will need 
supplementary information about the organization of professional psychologists in the British 
Isles and about the working situations into which he may be plunged. To the postgraduate 
student the most important contribution may well be the emphasis on the large amount of 
ground common to clinical, educational, delinquency and occupational specialiste. But if, as 
may be expected, he is largely concerned with learning his trade in Britain, he will wish to take 
into account also the structure of applied psychology in Britain. He may be taken aback by the 
overwhelmingly American lists of references—out of 1779 slightly overlapping ‘mentions’, less 
than fifty are by British authors living in Britain at the time of publication, and at least ten of 
these authors would make little claim to be called psychologists. (It should of course be borne in 
mind that the book is written for an American readership.) 

Despite the pointe noted, the book is one which should be made available to all psychology 
students. It should be helpful to teachers of psychology, including extra-mural teachers, whose 
tourses are concerned with activities of psychologists in the community. It is not intended to be, 


and should not be used as, a text-book of applied psychology. DERMOT STRAKER 


Readings in Psychology. Edited by Jonn Commn. London: Allen and Unwin. 1964. 
Pp. 414. 528. 6d. 


Considering the wide, deep coverage of these ‘readings’ this book appears to be remarkably 
relevant for postgraduate students, university teachers and research workers in various branches 
of psychology. The editor begins by presenting a personal ‘Perspective for Psychology’, followed 
by more than twenty chapters contributed by experts in particular branches of the field. 

In the first chapter, ‘Experiment in Psychology—a Centenary and an Outlook’, by R. ©. 
Oldfield, we are taken on an historical tour. Starting with Fechner’s ‘Elements of Psycho- 
physics’ Oldfield leads us through Wundt’s ‘brass instrument’ experimentation on sensation; 
then, through the Ebbinghaus experiments on memory of nonsense syllables to Bartlett’s 
demonstrations of the reconstructive character of memory. Oldfield next discusses two schools— 
Gestalt and Behaviourism—which were functioning well between the 1910’s and 1940's. The 
ablation experiments of Franz (1902) and of Lashley (1932) are discussed in relation to their 
effects on learning. Finally, Oldfield advises keeping psychology within the framework of 
biological ideas; the next centenary should then prove one of ‘exciting progress’. 

In the next article, Sir Cyril Burt presenta us with a vivid picture of Francis Galton’s contri- 
butions in the field of individuel differences and the development of tests for measuring and 
statistics for analysing these differences. 

The next three chapters deal with theoretical problems. First, G. P. Meredith discusses the 
role of material or formal models; appropriate model building is held to favour research; the 
present state of knowledge in neurology suggests the use of formal instead of neural models. 

In chapter 5 we are given a fairly thorough résumé of Jean Piaget’s work on the course of 
cognitive development from birth to 15 years approximately, by the author Barbel Inhelder, 
Professor of Child Psychology, University of Geneva, who has been working with Piaget for 
more than twenty years. Prof. Mace presents the last of the three chapters which deal with 
theoretical issues. Homeostasis, Needs and Values can be interpreted to cover more than overt 
goal-directed behaviour; perceptual and thought activities might also be accounted for. 
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In a chapter on ‘Physiological and Experimental Psychology’, Prof. Zangwill describes the 
resulta of Lashley’s diverse cerebral ablation studies, using rats. Sperry’s work on rotating the 
eyes of male frogs and so producing striking reversals of space perception is also discussed, as are 
Penfield’s investigations into precise parts of the human brain undergoing electrical stimulation. 
Aside from the physiological work, Zangwill illuminates the experiments of Michotte on the per- 
ception of causality, and those of Bartlett on skills. 

The following article, ‘Aspects of Psychopharmacology’, by Hannah Steinberg, presents a 
short review of studies which have explored effects of diverse drugs on emotion, efficiency of test 
performance, and physiological activity. 

Two chapters on perception follow: first, ‘Attention and Visual Perception’ by M. D. Vernon, 
then ‘Perceptual Organization and Action’ by James Drever. The former deals with role 
of attention in arousing and directing perception to some particular aspect of the environ- 
ment. The subcortical reticular network seems to provide the neuro-physiological basis here. In 
the article by Drever, cogent argument is made for more thorough investigation of motor activity 
background during any experimental study on perception. 

Chapters 11 and 12 are concerned with thought processes. ‘Fifty Years’ Experiment on 
Thinking: 1910-1960’ by Prof. Humphrey, discusses the roles subsumed by ‘association’ and 
‘motive’ as guides for and initiators of thought processes. ‘Thought and Machine Processes’, 
by Dr Bowden, compares the properties of human thought processes with those of electronic 
computers. Reception of redundant information is used by the brain to ensure an accurate 
picture of external events; machines can make little (if any) use of\redundancies. 

‘Information Theory in the Study of Man’ (by D. M. MacKay) is the first of three chapters on 
what may be rather broadly considered as ‘problems of communication’. The structure, and flow, 
of information is clearly presented; enough to make one doubt, MacKay’s italicized remark 
(p. 221) that ‘Any reduction of redundancy brings a corresponding risk of failure to communi- 
cate’. Focusing more specifically on visual and auditory discrimination, the article by Prof. 
Summerfield and David Legge, ‘Information Theory and Perception’, shows how information 
theory may be applied to determine (in various experiments) the number of ‘bits per stimulus’ 
and/or ‘bits per second’ that a subject can transmit. In his chapter, ‘Contact Between Minds’, 
John Cohen discusses an approach which deals with problems of communication on a social- 
psychological level; Cohen compares scientific groups with other (e.g. military) groups. Science 
groups function to comment on, criticize, and publish the research work and ideas of scientifist; 
such groups thus ‘...may become vehicles of innovation’. 

Next (in chapter 16) I. M. L. Hunter writes on ‘The Organization of Memory’. Most of what 
we remember is based on schematization of meaningful items rather than storage of meaning- 
less material. Following Hunter's chapter, P. E. Vernon contributes a characteristically lucid 
article on ‘The Psychology of Intelligence and G’. The author contrasts operational, biological 
and psychological theories of intelligence. 

Chapter 18 is entitled ‘The Sources of Emotion’. Paul Fraisse (Professor of Experimental 
Psychology at the Sorbonne) discusses the neuro-vegetative reactions of a subject who cannot 
respond to the situation in an adaptive manner. The effects of task difficulty, motivation and 
subject’s personality are dealt with in some detail. 

Lack of journal space permits no more than mention of the last five chapters; as the editor 
says in his preface, these chapters ‘...are concerned with rather more specific themes:...’. 
‘Response to Stress in ‘Military and Other Situations’ is by D. E. Broadbent. ‘Temporal Inte- 
gration and Behaviour’ is by Prof. Hearnshaw. ‘Research Techniques in Psycho-Analysis and 
in General Psychology; an essay in Contrasta’ is by Edward Glover. ‘The Effective Use of Man- 
power’ is by Prof. Rodger, and the final chapter 23, ‘Some Concepts of Ethology’, is by W. H. 


Thorpe. H. WALLERSTHIN 


Experiments in Psychology. By S. Jatota. London: Asia Publishing House. 1964. 
Pp. xii +157. 278. 6d. 
Practical classes provide the focal pointe of both general and honours courses in psychology. 


There are, broadly, two ways of designing such courses. The first of these derives from the 
Huropean tradition of University teaching in which, it is claimed, the onus of thinking is placed 
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squarely upon the undergraduate. The second has developed within the framework of American 
education in which courses and syllabuses are carefully planned, deviations and departures 
from them being minimal. The European method remains in use in some British Universities. 
Here, students working individually, or in small groups, largely define their own problems and 
are encouraged to devise a variety of solutions to them. While the laboratories in which such 
classes are conducted might inspire Emmett, they nevertheless become difficult to equip and 
supervise, frequently taking on an apparently chaotic and forbidding aspect. The American 
method, in contrast, is a much more tidy procedure. Here students are provided with pro- 
formae neatly listing hypotheses to test, comprehensive references and statistical techniques 
along with partly or wholly made-up seta of apparatus, diagrams and instructions as to pro- 
cedure. Each of these two methods has features to commend it. The American method ensures 
that students make a systematic coverage of the basic fields of experimental psychology and 
learn to apply experimental techniques to probably as many as fifty or sixty problems. It has 
the disadvantages of frequently appearing contrived and repetitious but these may be overcome 
in a well designed course. The European method allows students to take a variety of problems 
to some depth and to be introduced to ‘real life’ questions at a relatively early stage. It has the 
disadvantages of being difficult to ensure that a comprehensive range of techniques has been 
encountered and that a relatively smaller number of studies will be made during the career of an 
undergraduate, but again these may be overcome with skilful 

While leaning appreciably toward the American model, Prof. Jalota has, in this volume, made 
some attempt to steer a course between these two approaches. He lists forty-nine experiments, 
dividing these almost equally between ‘Qualitative’ and ‘Quantitative’ studies. In each case 
the format is standard, the problem stated, the required materials listed and the procedure 
described. The scope of the experiments ranges from the ‘classics’ of determining colour zones, 
locating the blind spot, measuring reaction times and mapping touch and cold spots; through 
measurement of illusions, consideration of parapsychological phenomena and threshold esti- 
Mation; to the application of experimental procedures in constructing test instruments and a 
consideration of the structures of social groups. 

University teachers responsible for arranging practical courses may find that a number of 
these experiments lend themselves to inclusion in their repertoire and, with the exception of the 
statistical procedures, which are inadequately described, first-year students will find little 
difficulty in carrying them out. Many readers will, however, be disappointed in a number of 
features of the book. While the majority of experiments are variations of well-known investi- 
gations, the only references given are to early editions of seven general texts, three at least of 
which are out of print. Many problems are stated and experiments conducted in such a way 
that we frequently appear to be involved in providing trite answers to naive questions. Never 
do we consider hypotheses, infrequently do we realize thet we may pass on to related problems 
and often we are taken aback by such statements as ‘...Factor analysts may be attempted, tf 
desirable’! (p. 142). Further, the distinction between ‘Qualitative’ and ‘Quantitative’ studies 
quite escaped the reviewer. 

In spite of these considerations, Prof. Jalota has made a serious attempt at a task which is 
probably beyond the scope of a single person. The range of problems, techniques, methods of 
design and analysis which requires consideration in a modern manual of experimental psychology 


is almost certainly a task for a consortium of authors. GERALD H. FISHER 


Aspects of Applied Psychology and Orime. By A. A. Ropaokx. Cambridge, Mass.: 
Sci.-Art Publishers. 1964. Pp. 326. $7.50. 


This book is described as an unusual presentation and discussion of hundreds of little-known 
facts in human behaviour and in human misbehaviour, with practical recommendations and 4 
minimum of theory. 

Dr Roback has been. one of the most influencial writers on problems of personality and character 
in the present century. Several of his books have been through a number of editions and trans- 
lated into a variety of languages. His well-known Psychology of Character is recognized as a 
classic and has been brought out in a new and enlarged edition recently. This is partly because, 


- unlike many present-day writers, he can express his thoughts in clear and readable language, 
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and not after the fashion of a 600-page telegram in no particular language. Much more, however, 
it is because of his outstanding ability to extract essential facts, concepts, interpretations and 
evaluations from many sources, and to present them to the reader in a comprehensible scheme. 
The reviewer might say that he owes any understanding he has of personality and character 
entirely to his reading of Dr Roback’s books, and this does not mean that it is limited by them, 
because Dr Roback always succeeds in opening the way to wider fields and gives a perspective 
which none can gain simply from liste of test-data. In other words, Dr Roback’s approach 
is a human-oriented rather than a test-oriented one, and this is why his books have been so 
widely appreciated. 

The present work is a collection of thoughtful essays and papers, many of which have appeared 
in journals, such as the Journal of Applied Psychology and the Journal of Philosophy, Psychology 
and Scientific Method. Two of the early chapters were actually papers read to Miinsterberg’s 
seminars when Dr Roback studied under him at Harvard, and still have life. 

Many persons, academic and otherwise, concerned with philosophy, psychology and education, 
will read this book with great interest, even if not always to agree with it. B. W. PICKFORD 


Clan, Caste and Club. By Francois L. Hsu. London: Van Nostrand. 1963. Pp. 
xi +335. 62s. 


` Dr Hsu, who is head of the Department of Anthropology at Northwestern University, has for 
a number of years been engaged in the endeavour of giving an account, an explanation even, of 
the patterns of culture of large societies in terms of their kinship organizations. This book is 
an extension of his Americans and Chinese: Two Ways of Life, resulting from two years work in 
India. It is a broad and exciting analysis of Hindu India using the comparative method, with 
Pre-Communist China and the United States as the other points of the triangle. ° 

Hsu’s primary data concern the family. He then moves to wider social groupings that are 
formed to give individuals the élan vital of existence—sociability, security and status. The 
correlation of kinship organization with ways of life is not a new essay; the culture-personality 
school for one, were here before him. Hsu suggests that their work lacked finesse, and failed to 
convince anthropologists because their conceptualization has been only in terms of kinship 
structure. He has introduced the variable of kinship content. Whereas structure describes the 
features that govern the formal arrangements between individuals standing in reciprocal cate- 
gories, content refers to the characteristics that govern the tenacity, intensity, and quality of 
interaction between people related by kinship. Structure and content are not entirely discon- 
nected. ‘The content of a kinship system is to a great extent determined by the emphasis given 
one or another particular primary relationship in the kinship structure.’ 

The observations and argument of the book may perhaps be summarized in the following way. 
The Chinese social organization is dominated by the father-son relationship which leads to a 
situation-centred orientation of culture, expressed in the form of mutual dependence. For the 
Chinese his family and its extension the clan were the beginning and end of his human universe. 
He was convinced of the permanence of his place in the clan. The centripetal mode thus fostered 
produced kinship solidarity, standards of mutual obligation, and social stability of outstanding 
strength. The Hindu social organization is dominated by the attributes of the mother-son 
relationship, expressed in the form of unilateral dependence. The temporary quality inherent 
in an attachment to the mother leads to a wider centrifugal mode. The only higher aspiration 
and point of reference lies in the supernatural sphere. A seeming boundless unilateral dependence 
is expressed in the Hindu religion, and caste is the only social refuge. The husband—wife unit is 
pre-eminent in American society, which feeds an individual-centred orientation, and in turn 
leads to the high value placed on self-reliance. Consonant with the latter we find social groups 
based on individual choice and some form of contract, that is clubs. 

In dealing with large social complexes such as these, the data must obviously be of a different 
order to those of ethnographic studies. Like Ruth Benedict in her account of Japan, Hsu deals 
here mainly with what Redfield has called Great Traditions rather than Little Traditions—with 
history, tradition, ideological and theological precepts, and not only with particular examples 
of the functioning. of modes. His discussion of the differences between caste in India and caste 
in the United States, for-instance, demonstrates the value of this scheme. The danger attending 
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Great Tradition thinking is clearly that of over-simplification ; this has not entirely been avoided. 
Clan was undoubtedly the principal social organization in the Great Tradition of China and 
functioned for the gentry; however, Hsiao-tung Fei has made much of the point that it was not 
available in the restricted life of the peasantry, social organization and obligation stopping at the 
expanded family and the neighbourhood. 

` An examination of further expressions of clan, caste, and club is planned for a future volume. 
‘Details of religion, art, philosophy, technology and politics will come there. However, even in 
the present over-view it would appear that the advent of Communism in China merited greater 
space. Such platitudes as that the success of the new ideology depends on whether the govern- 


ment is capable of learning from its mistakes are unworthy of the book. HALLA BELOFF 


Expression of the Emotions in Man. Edited by Purr H. Knapp, M.D. New York: 
International University Press. 1963. Pp. 351. £3. 8s. 


This is another multi-authored American book on the emotions, originating from a symposium 
held in New York in 1960. Every symposium seems, nowadays, to spawn @ book. The names of 
the same contributors turn up with some regularity, saying very much the same thing in different 
surroundings. As one of the participants complains: ‘Dr Spitz’s presentation contains so many 
different ideas and touches upon so many empirical issues that it will be impossible to do the paper 
justice.’ The present reviewer echoes these sentiments as applied to the whole book. 

The well-known authors present potted versions of their original contributions, most of which 
have appeared in potted versions elsewhere. Discussions are also included of the papers, and 
these do contribute something useful, but nowadays most of these ‘discussions’ are printed from 
abstracts prepared before the Conference. 

e However, these difficulties apply to all endeavours to build up communication between dis- 
ciplines, something that very much needs doing if each branch of science, in an age of ever- 
increasing specialization, is not be become entirely unintelligible to the others. Certainly the 
level of individual communications from authorities such as Gregory Bateson, Margaret Mead, 
David Hamburg, Karl Pribram and Rene Spitz is high enough, within the limitations prescribed 
by this medium. Every aspect of emotions—physiology, psychology, psychoanalytic, linguistic, 
social and anthropological—is touched upon. J. B. SMYTHIES 


Cognition: Theory, Research, Promise. Papers read at the Martin Scheerer Memorial 
Meetings on Cognitive Psychology. Edited by Constancz Sonprrnr. London and 
New York: Harper and Row. 1964. Pp. xi+226. 30s. 


This title reminds one inevitably of the problem which John B. Watson tried to persuade 
himself he had solved fifty years ago. And he had indeed persuaded many young workers, who 
continued at the same time to talk of ‘the colour yellow’ and the protanope. 

For in spite of ‘The Behaviorists’ and the ingenious verbal gimmicks they contrived, Cogni- 
tion, Awareness, ‘experience subjectively regarded’ remain with us, intractable but indis- 
pensable, and this smallish book gives a sample of a stratum of ingenious work done on them. 
The book:-is by no means easy to read, but the reviewer found it exciting. ‘No one’ says Taft, 
the rapporteur, ‘has offered us e definition’ of cognition. Strangely, this hardly seems to matter. 
For a long time nobody offered us a definition of electricity. There are eight papers, with a short 
introduction on Martin Scheerer by Heider and a Summation by Ronald Taft, of the University 
of Western Australia. The reviewer took to one by Witkin, on ‘The Origins of Cognitive Style’, 
which he found pleasantly imaginative, and which, for example, correlates certain traits (may one 
call them so?) of perception with intellectual and family function and maternal relationship. 
Rock and Ceraso’s chapter on ‘A Cognitive Theory of Associative Learning’ is critical and 
perhaps destructive of certain parts of conventional associative theory, and is founded on rather 
disturbing experimental resulte—disturbing, that is to the conventionally minded. But without 
detailed analysis it is invidious to single out individual chapters. The book is recommended to 
psychologists who do not mind their faith being mildly upset, and is full of suggestions for 


` research. 


GEORGE HUMPHREY 
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Symbol Formation. By H. WERNER and B. Karran. London: John Wiley and Sons. 
1963. Pp. xiii+530. 90s. 


A book review is the converse of a piece of consumer research, for instead of having a variety 
or products and a fairly standard consumer one has a completely standard product and a diver- 
sity of potential consumers. It is unfortunate that this makes the reviewer the sole source of error 
in the appraisal, for particularly with a book of this sort reactions are likely to vary from critical 
interest to impatient rejection. The central ideas in this book are concerned with the relations 
between symbolization, inner and outer speech, thought, imagery, dreams, gesture, psycho- 
pathology, and non-verbal representation. The conceptual framework is descriptive rather than 
explanatory, and one feels that the evidence could be equally well presented to support a different 
theoretical approach. The authors have their own peculiar style of presentation, and the reader’s 
task is made difficult because of an excess of technical terminology and a lack of regular sum- 
maries. The best parts of the book are probably those on language in schizophrenia and on the 
analysis of internal and external speech in sections IIT and IV. The book may appeal to a small 
number of psychologists who are deeply involved in the study of language and communication, 
but it is not a book for the general reader and not the best introduction to the psychology of 
language. But it is a thoroughgoing statement of a special point of view about the formation of 
symbols, and the authors are so knowledgeable about the subject-matter that the interested 
expert cannot afford to ignore their contribution. There is rather more argument than information 
in the book, and one gains the impression, at least from the earlier sections, that the experiments 
are weird and unsatisfying; they leave too much room for interpretation, so that the evidence 
and examples often appear to be selected to illustrate and support the theoretical argument. 
The bibliography contains 284 titles, with very useful references back to citations in the text. 


D. B. BROMLEY 


The Physiological Basis of Mental Activity. Proceedings of A Symposium Held in 
Mexico City, 1961. Edited by Ratt HmrNnánpEz Pon. London: Elsevier. 1963. 
Pp. vi+283. 90s. 


This is a well-produced volume of nineteen specialized papers by distinguished research workers. 
The papers are all of a high standard and report original research into the physiological basis of 
central sensory mechanisms, sleep, learning, motivation, and social behaviour, although half the 
papers are concerned with sleep. 

Mancia finds spatial and temporal differentiation of evoked potentials recorded from electrodes 
in the olfactory bulb, for at least two categories of odours. The evidence for centrifugal control of 
activity in the bulb is discussed. 

Brooks, in a somewhat loosely constructed paper, gives a review of work in his own laboratory 
and the work of others on efferent convergence and divergence in relation to variability and 
redundancy in cortical function. 

Reinoso-Sudrez finds that lesions in the subthalamus and mesencephalic reticular formation 
cause a decrease in retinal potentials evoked by light and in the b wave of the electroretinogram. 
But whether this control is vie centrifugal fibres in the optic nerve or via a sympathetio vascular 
pathway is not known. 

In several papers, the electrical responses to a series of similar stimuli are recorded from single 
units or from surface electrodes and automatically averaged and analysed so as to bring out small 
responses which are time-locked to the stimulus and which are otherwise hidden in neuroelectric 
noise. Rosner, Goff and Allison use this technique to analyse a complex of responses in the 
cortical hand areas of man and monkey to stimuli applied to the hand. Analogous surface- 
positive waves are found in the two animals these corresponding to the activity of the reticular 
system. In a second paper the same group extend these findings by the use of an anaesthetic 
drug. Brazier proposes that the profile of averaged activity in an aggregate of neurones is an 
important information-coding device in the nervous system. This is, of course, not a new sug- 
gestion. but Brazier makes a modest start towards giving it an experimental basis. 

Garcidé-Austt reports that the cortical potentials evoked by photic stimuli in man and rat are 
affected by changes in attention. Negashi, Bravo and Verzeano use convulsant agents to study 
the relation between neuronal activity and gross activity. 
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It has become evident in recent years that the reticular system has a depressive as well as an 
arousal function. Monnier, Hésli and Krupp confirm that low-frequency stimulation of the 
reticular formation depresses cortical activity and behaviour, but that high-frequency stimulation 
causes a general arousal. Rossi also confirms these findings but finds that low-frequency stimu- 
lation produces light sleep, not merely depression of activity. He argues that the centre for light 
sleep or so-called telencephalic sleep is in the caudal pons and/or medulla. A centre for deep or 
rhombencephalic sleep is put between mid- and rostropontine levels along with cells having 
arousal properties. In contrast to these views, the importance of cortical centres in light sleep is 
stressed by Clemente and Sterman. It is suggested that a forebrain system acts via the diffuse 
thalamic projection. Hernández Peón and Chavez Ibarra report similar findings. One wonders 
to what extent these different suppreasor centres are parts of one and the same system. 

Jouvet and Jouvet find that dreaming in man is associated with light sleep, electroretinogram 
activity, and eye movements, and that similar sleep patterns occur in the cat. Buendia, Sierra 
and Segundo report that cate may be conditioned to wake selectively to a particular tone, even 
from deep sleep. Creutzfeldt and Meisch report on the relation between blood sugar level and 
electroretinogram activity in encéphale tsolé cate. 

Both Miller and Olds give reviews of studies from their laboratories on reinforcement mechan- 
isms. Scheibel and Scheibel report on the stages of development of the cat’s electroretinogram 
rhythms and relate these stages to anatomical changes. 

Finally, Delgado gives an account of the effects of brain stimulation on the social behaviour 
of monkeys. Stimulation of the motor cortex and cerebellum produces effects which have no 
direct relevance for social behaviour and one wonders what Delgado expected in these cases. 

Altogether, this is rewarding reading for the specialist and graduate student. It is reassuring 
to find that in several cases different investigators report essentially similar findings. 


IAN P. HOWARD 


Perception and the Conditioned Reflex. By Yu. N.Soxoxrov. London: Pergamon. 
1963. Pp. x+309. 80s. 


readers will have already seen an outline of Sokolov’s work in Luria’s London Lectures 
published as T'he Role of Speech in the Regulation of Normal and Abnormal Behaviour (Reviewin 
this Journal (1962) 53, 90). This particular publication reports extensive work on the physiology 
of the orienting reflex. Pavlov originally observed that orienting or ‘What is it?’ reflexes inter- 
rupted the development of conditioning, and various workers have since drawn attention to the 
role of non-specific signals in perception. Sokolov, in his work with Olga Vinogradova, has 
shown not only that blood flow in the fingers and the external carotid artery vary inversely and 
concomitantly in orienting and defensive situations respectively, but has gone well beyond this 
relatively simple statement. He shows that the alerting of the organism which is revealed by 
orienting phenomena is accomplished through the control of blood flow which is connected, in his 
view, with excitation. Both orienting reactions to light and darkness (figure 36, p. 111) and the 
basic phenomens of the relationship between defensive and adaptive reflexes (figure 17, p. 67) 
are set out in terms of plethysmographic, eye-blink, E.E.G. and P.G.R. measures. The inter- 
actions of these measures are interpreted in various ways to suggest, for example, that the state of 
the organism rather than the intensity of the stimuli is the relevant variable in determining the 
effectiveness of such a stimulus. 

In determining and controlling sensitivity in this way, orienting, adaptive and thermoregu- 
latory reflexes interact. The technique generally used by Sokolov to study these interactions is a 
polygraphic one, supplemented by photography of the eye, for example. Sokolov claims that 
depression of the alpha rhythm is closely associated with the P.G.R. as a measure of orientation, 
but states in addition that the alpha can be suppressed by the onset of darkness in a well-lit 
room. This fact he uses to justify his view that alpha changes are part of the orienting response. 
A second point of interest is the effect of verbal instructions or the re-emergence or disinhibition. 
of orienting reflexes. Verbal instructions to respond to a stimulus may produce orienting reflexes 


in the place of most established defensive ones. 


Scientific Russian translates poorly and the book is go full of detail that the reasonably clear 


' framework outlined in the introduction becomes unrecognizable. As a result one can scarcely 
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begin to criticize methodology because little effort is made to present it. A further problem is 
that no concessions are made to the western reader who usually does not know his Pavlov very 
well. In view of these innate difficulties I think that the editors and the translator have done a 
useful service in publishing this interesting material. nto GONMOR 


Complex Human Behaviour. A Systematic Extension of Learning Principles. By 
ARTHUR W. Sraats and CaroLtyn K. Staars. New York: Holt, Rinehart and 
Winston. 1963. Pp. xii+546, $7.50. 


It is perhaps only with our comparatively recent concern about the development and uses of 
language, and of symbolic processes generally, that psychologists have given notice that this 
subject is coming of age. The painful choice between being either rigorous and scientifically 
irreproachable about trivial problems or being scientifically suspect in our approach to important 
ones is now much less of a dilemma for the practising psychologist. The work of Mowrer, Osgood, 
Skinner and Kelly provides us with conceptual tools with which haman behaviour, perhaps not 
yet at its most sophisticated, but certainly at a complex and undeniably human level, can be 
investigated. 

It is the achievement of this admirable text that it presents for the not too advanced student a 
readable introduction to the analysis of semantic behaviour. The authors begin with a short 
discussion of scientific method and follow it with a sound exposition of learning principles, which, 
although it relies heavily on Skinner’s work, never becomes narrowly sectarian. On this founda- 
tion the authors present the real substance of their book in the two chapters dealing with language 
development and language function. 

The six chapters that follow present us with glimpses of how useful this approach can be when 
applied to a refreshingly wide variety of human problems. In particular, there are discussion 
of personality, motivation, social interaction, child development, programmed learning, and a 
final section on behaviour therapy and the principles underlying it. In this second half of the 
book the professional psychologist may find little to excite him in the section dealing with the 
field in which he has special knowledge, but it would be surprising if he found nothing to stimulate 
his interest in the other sections. However, it will be the second- or third-year psychology student, 
the student of education, or the teacher in training who gains most from this book; for them, and 
for those of us who require occasionally to be reminded of the importance of verbal behaviour, 
reading this book will be a very worthwhile experience. es 


Children Growing Up. By Joann Gasriet. London: University of London Press. 
1964. Pp. 368, 30s. 


This book, intended for practising teachers and students in teachers’ training colleges, is 
based on wide reading, as well as on experience in teaching children and the future teachers of 
children. Continuity of contacts with children and young people of both sexes clearly enabled the 
author to appreciate the needs of both, and to avoid the temptation of over-attachment to any 
one psychological theory of personality development. He does not hesitate to set out his material 
in text-book form, numbering and italicizing the points he particularly wants his readers to 
remember (‘Dispositions may be classified as follows’, etc.). All that he has to say is sound and 
uncontroversial, for he presents most of the findings of depth psychologists as they perhaps 
ought to be presented to students—as hypotheses, not as established truths. Ho quotes as freely 
from. the older writers, such as McDougall, as he does from contemporary American research on 
character and personality. Concepts taken from the writings of Freud, Jung, Suttie and Susan 
Isaacs are explained in everyday language, calculated not to startle but to elucidate and inform. 
His exposition of the stages of infant development, however, is based on the studies of Gesell 
and Piaget. 

Practising psychologists will not find anything but familiar material in this book, but they will’ 
welcome so much useful information welded into a whole, simply and clearly presented. Eminently 
sensible suggestions are made to parents concerning the wisdom of tolerating the inevitable 
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differences between themselves and their adolescent children, and to teachers with regard to not 
attempting to be psychologists, psychotherapists and teachers, all in one. It is a wise book in 
that it lays emphasis on exceptions to the rule, on the complexity of every personality, and on the 
danger of labelling according to text-book classifications. Its aim is to enlarge the studente’ 
mental and emotional horizon and to increase their insight and sympathy, without encouraging 
an illusion of omniscience, an aim in which I think it succeeds. LYDIA JACKSON 


Children Tell Stories—an Analysis of Fantasy. By EVELYN Q. Prrowme and Ernst 
PRELINGER. New York: International Universities Press. London: Bailey Bros. 
and Swinfen. 1963. Pp. 256. 36s. 


This book is the product of a simple idea treated with academic distinction. During the years 
1955-58, 360 stories were gathered from children aged 2-5 years (70 girls, 67 boys), mostly during 
regular nursery school and kindergarten hours, in New Haven, Connecticut. The first chapter 
has useful things to say about the functions of fantasy in general adaptation to life. The second 
describes the experience of obtaining the stories (clearly with skill and patience) after an attempt 
with picture-story methods had produced only naming responses from the youngest children. 
It is specially interesting to have stories from 2- and 3-year olds,.who are so seldom interrogated. 
about their thoughts, and also to find that the 5-year olds were true to the picture of social con- 
formity given to us for this age by Gesell; they were eager to co-operate but the authors had to 
overcome their tendency to report a story which they had heard or seen on television. 

The stories form the long central chapter of the book and are happily presented without 
accompanying text, apart from being grouped according to age and sex. 

The stories are analysed for formal characteristics on seven dimensions (e.g. expansion, dif- 
ferentiation of the main figure, complexity of characters, range of activities), with a summary of 
age trends. This kind of approach has been used elsewhere in a developmental study of ‘Worlds’, 
and in an interesting foreword to this book Dr Lowenfeld comments on the similarities between 
the stories and the contents of constructions made by older children with the World material. 

The contents of the stories are next studied for developmental and sex trends in selected 
topics: aggression, parent relations, morality and other social themes. Erickson’s (1950) formu- 
lation of developmental tasks (Trust, Autonomy, Initiative, Industry) is considered for possible 
validation from the trends of the stories. There follows an interesting chapter on Dynamic 
Themes and Defences, ‘some of the less immediately manifest aspects of the stories’ since the 
foregoing analyses have left the authors with a feeling of not having done justice to the richness 
of individual stories. ; 

Workers in applied fields in this country may find the study too much oriented to theory (this 
is not of course a criticism of the book). The study is not specifically directed to the clinical use 
of the stories, and the authors set themselves virtuously against ‘wild analysis’ without closer 
knowledge of the individual children. On the other hand, there is no reason why those with the 
requisite skills should not use the ideas of this book in their clinical work. The recorded stories 
themselves will give pleasure to academic and non-academic alike, and will surely arouse eager- 


ness to collect more stories. L. B. BOWYER 


The Perceptanalytic Scale. By ZyamouNT A. ProrrowsKı and Muron R. Roog. 
London: Grune and Stratton. 1963. Pp. iv+220. No price given. 


This book describes an attempt to study the potentialities of the Rorschach ink blot test for 
the identification and selection of top executives for industry. 

The study is based on a comparison of successful and unsuccessful top executives, their 
success or failure being judged by their actual performance in their current positions. Only those 
executives were studied who occupied the highest rank of managerial responsibility. Special 
methods of scoring the test were developed for the purpose of the study, those test items being 

. selected which seemed most closely related to the capacities of executives. 

The authors were satisfied that there were significant differences between the test scores of the 
, Successful executives and those of the failed executives when the tets were scored by their own 
' specific method. Their presentation of their results is also convincing to the reader. 
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However, the authors are rightly modest about the implications of their study. They are 
aware that their sample of executives may have been biased and that therefore one may not be able 
to accord universal significance to their results. They are anxious that further validatory studies 
should be carried out. Further, the success of the application of this method depends on both 
the skill with which the test is applied and on the evaluation of the results in a way consistent 
with that used by the authors, criteria which may be difficult to achieve on any wide scale. 

Still another problem presents itself, which this book does not really tackle: that is, the 
watching of & specific potential top executive to a specific top executive position. In other words, 
even if it is possible to show by using the perceptanalytic scale that a candidate has top executive 
potential, this study does not deal with the question of whether he could realize his potential 
in any specific position. The study makes clear that successful top executives may be very dif- 
ferent as people. The organizations in which they may hold top executive positions are as 
different. This book does not tackle the even more complex task of defining the essential features 
of an organization into which the top executive must fit. The crucial task for selectora is the 
matching of the idiosyncratic good performance of the man with the idiosyncratic features of the 
organization in which he may be placed. 

One may perhaps hope that the authors will give more attention in future work to this aspect 
of the problem. ISOBEL E. P. MENZINS 


Concepts of Personality. Edited by Joseru M. Warman and Rarra W, Hume. 
London: Methuen. 1964. Pp. xxix+514. 70s. 


This is a collection of seventeen essays by different authors, partly based on a series of lectures 
in the University of Chicago. The essays vary considerably in apparent aim, in clarity, in leva) 
of sophistication and in originality, as is probably inevitable when the common theme is so 
broad and the area of psychology so patchily developed. The average standard is high, and 
although few readers will be entirely satisfied with the book as a whole, most will find much new 
and interesting material. 

To the present reviewer, the most rewarding sections, in the order in which they appear, are: 
(1) Eriksen on ‘Perception and Personality’, containing a competent survey of work on per- 
ceptual vigilance and perceptual defence. (2) Butler and Rice on ‘Adience, Self-Actualization 
and Drive Theory’, bringing together the ideas of Maslow and Rogers on personality develop- 
ment, the results of experiments on sensory deprivation, and work such as that of Berlyne on 
exploratory behaviour. (3) A characteristically difficult contribution by Cattell on ‘Concepts of 
personality growing from multivariate experiment’, full of ‘exmodulators’ and ‘path experience 
coefficients’ and of important and original ideas. (4) A useful article by Fiske, largely concerned 
with the special problems of validity that arise in personality assessment. 

To what kind of reader is this book most useful? On the whole it can be recommended to the 
student who is already familiar with, say, Hall and Lindzey’s ‘Theories of Personality’ and who 
requires a second, still general, text that is less systematic and more advanced. He will find much 
in this collection that is suggestive and stimulating. H. J. BUTCHER 


Experiments in Motivation. Edited By H.J.Eysmnox. Oxford and London: 
Pergamon. 1964. Pp. vii+424. £5. 


This book contains a series of review and experimental report articles all of which are con- 
cerned with the topic of human or animal motivation. The book is divided into two parts, Part I 
being concerned with human motivation and Part IL with experiments with animals. Part I is 
farther divided into two sections, Section A consisting of reports of a series of experiments 
designed to explore differences in performance between a high drive and a low drive group, the 
drive level being fairly convincingly determined by situational manipulation, and Section B 
consisting of three articles concerned with ego-involvement and attitudes as they affect 
motivation. 
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Whatever strength the book has lies in the relatively wide range of clearly presented experi- 
mental evidence, particularly in Section A of Part I and in Part II. Its main weakness is the 
rather inadequate and sometimes positively naive theoretical appraisal of the field, which is 
based on a somewhat barren neo-Hullian system or upon an imperfectly understood physio- 
logical foundation. 

The lack of any attempt to provide a coherent unifying theory might be regarded by some as 
an asset, but such potential readers are likely to be even more irritated by the piecemeal theoretical 
interpretations which are made than they would be by a general theory. Those who look for 
unifying concepts are equally likely to be irritated and disappointed, particularly as no real 
effort is made to relate the reported findings to the wide range of very relevant neurophysiological 
evidence on drive which is currently becoming available. 

Presented simply as a set of research reports this book could have been much shorter, possibly 
much cheaper, and probably more useful. As it is, it gives the impression of being hurriedly con- 
ceived and put together. Several articles, such as Feldman’s on motivation and task perfor- 
mance, could have been left out altogether as they add nothing to previous reviews of the 
subject, such as that by Duffy in her recent book Activation and Behaviour (review in this 
Journal (1963), 54, 180~1), and serve in no way to clarify the reported experiments. For the 
game reason several other articles, notably those in Section B of Part I, should have been much 
more stringently edited, as they contain remarkably little new useful information. 

In spite of the fact that it does contain a certain amount of interesting and new experimental 
evidence, the amount of useful content seems to offer little justification for a book of this size. 


E. 8. CORTHEN 


Soctal Behaviour and Organization among Vertebrates. Edited by W. Erxin. Chicago 
and London: University of Chicago Press. Pp. xii+308. £2. 16s. 


In the editor’s opinion ‘an understanding of human nature must be founded upon an under- 
standing of social behaviour in lower animals’. This book is a distinct contribution to such 
understanding. His five chapters constitute a book within a book and both lay the foundation 
for, and draw together, the specialist contributions of D. E. Davis, F. A. Beach, D. S. Lehrman, 
N. Tinbergen and J. P. Scott. 

A major concern of this book is with the endocrine correlates of behaviour, especially that 
most social of behaviours, sexual behaviour, to which, together with reproduction generally, over 
a quarter of the whole book is specifically devoted. The editor provides in a single chapter a 
compressed course in endocrinology—so compressed, indeed, that the student without some 
prior knowledge might derive little benefit from it. Davis follows with a useful account of the 
psychoendocrinology of aggression, with special attention to crowding in animal populations. 
The editor’s review of reproductive behaviour in birds and mammals is supplemented by a 
masterly treatment of its hormonal basis by Beach and an equally authoritative treatment by 
Lehrman. of the cyclic control of reproductive behaviour. 

The editor resumes his expository role to outline ethological theory in the next chapter, which 
is followed by a fascinating discussion by Tinbergen of the evolution of signalling devices (pre- 
viously called ‘releasers’) and the selection pressures which are believed to give rise to them. 
Scott’s chapter on the effects of early experience on social behaviour reviews the infra-human 
evidence and provides a tentative application of it to the development of the human infant. 
The editor’s final chapter contrasts the types of social organization found in birds and mammals 
and returns to the theme of the evolution of behaviour, this time in connexion with man. Here 
Etkin sustains a high level of discussion which is at once stimulating and satisfying. 

Perhaps it is inevitable, in view of the numbers of contributors, that one’s overall impression 
of this book may remain somewhat diffuse, despite the editor’s frequent cross-referencing 
between chapters. But the uniform excellence of the many illustrations which adorn it throughout, 

! a large proportion of them most sensitive renderings of behavioural sequences derived from 
' photographs, more than compensates and gives further cause to welcome it as a valuable addition 
' to the growing number of up-to-date texta one can recommend to the student of comparative 


: psychology. P. L. BROADHURST 
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“Maternal Behaviour in Mammals. Edited by Harrrer L. RHEINGOLD. New York: 
and London: Wiley. 1963. Pp. viii +349. 66s. 


The mammals reported on in these original papers are laboratory rats, deermice (and other 
species of Peromyscus), rabbits, cats, dogs, sheep and goats, moose and elk, rhesus monkeys, 
langurs and free-ranging baboons. The authors are mainly, but not all, psychologists, and all 
currently researching in America, in the laboratory or the field, on the animals which they write 
about. The choice of animals is obviously determined by which are being studied at the moment, 
and Prof. Rheingold is fortunate to have collected such an interesting variety. 

Psychologists and others working with human infants often draw analogies with infra-human 
maternal behaviour, and until now they have lacked a source book. (The relevant sections in 
E. 8. E. Hafez: The Behaviour of Domestic Animals, London, 1962, provided the nearest thing 
to such a compendium.) From this point of view the book is invaluable. One of the things which 
it makes abundantly clear is that the comparative method must be applied with caution. Prof. 
Rheingold points out that, even within a single order, such as rodents, there is great variability 
between species in the degree of maturity of the individual at birth. ‘How much more caution 
should be exercised before generalizing from genus to genus and from order to order!’ But 
despite such variability there are common themes which would be found also even in a. different 
class of vertebrates, the birds. (Here the Hafez book has the edge, since it includes some 
birds.) 

Apart from comparative purposes, the chapters of this book are individually of great interest. 
Particularly those on the rat (Rosenblatt and Lehrman), cat (Schneirla, Rosenblatt and Tobach) 
and dog (Rheingold) are comprehensive and contain details of elegant experiments. 

If a prediction is to be made from this book, it might be that research will focus more on the 
period when maternal behaviour ceases, through the onset of punishment by the mother, and 
by her withdrawal. As Harlow puts it in his chapter on the rhesus: ‘From here on mother do8s 
not care for baby fingers in her hair; a touch that once went to her heart now merely makes the 
hair depart.’ , B. M. FOSS 


Perceptual and Visuo-motor Disorders in Cerebral Palsy. By M. L. J. ABEROROMBI. 
London: The Spastics Society and Heinemann. 1964. Pp. 136. 25a. 


This study was commissioned by the Medical Advisory Committee of The Spastics Society on a 
topic of current lively interest. If is the outcome of five years’ survey of the literature and 
personal engagement in research by Mrs Abercrombie. The subject has been much in need of 
clarification from ite theoretical, clinical and educational aspects. The present monograph 
therefore renders & valuable service to all those interested, whatever the length of their ac- 
quaintance with the phenomena discussed. 

The treatment falls neatly into two halves. The first deals with the nature and incidence of 
the disorders, their relation to other handicaps, the strategy and tactics of research, and testa. 
The second consists of abstracte of some of the literature, referred to in the previous text. 

The disorders belong to that group whose occurrence after neurological damage in adults is 
not seriously disputed, although much of the evidence comes from individual case-studies, but 
whose diagnosis in educationally backward children is regarded with some suspicion by the 
statistically oriented. This study will not resolve these doubts, but it does bring out clearly 
the grounds for differences of opinion, and appends the available evidence. 

Mrs Abercrombie adopts explicitly the standpoint that the disorders are ‘specific’. She 
considers that this is best demonstrated by regarding the child’s performance in relation to ite 
‘verbal mental age’. She makes it, however, clear that thia is clinicians’ specificity and not 
statisticians’, quoting papers which failed to demonstrate an important group factor of this type. 

It might be remarked that there is a strong tendency, when the psychological function of 
brain-injured children is considered, to adopt verbal facility as the base-line from which devia- 
tions are measured. It is certainly usually (pace Hebb) their best level. With brain-injured adulte, 
on the other hand, merely the various discrepancies are noted, and verbal level would not be 
used to estimate capacity for learning new skills. The former practice entails explanation of 
subsequent poor educational progress in terms of specific disabilities rather than a general one. 


‘ 
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In this field there are more problems than solutions, and much remains to be investigated of 
practical as well as theoretical importance. As Mrs Abercrombie points out, more longitudinal 
studies are required to establish the relationship between educational achievement and ‘visuo- 
motor’ test performance. She also stresses the distinction between visual perceptual and visuo- 
motor disorders, the relative lack of information about the former in this field, and the variety 
of possible explanations of the latter in children already selected on the basis of disordered motor 
function. 

She also stresses the possible importance of disorders of eye movement, in particular squinting, 
in the genesis of the condition, as suggested by the research in which she has been concerned. 
Unfortunately, few of the other studies quoted could be relied on to provide reliable information 
about this in their subjects or their controls. 

In general, it is visual perception that is discussed, although touch and ‘body scheme’ are also 
mentioned, and contrasted with language function. It is worth remarking that the differences 
involve more than sensori-motor modality. It is never suggested that children with ‘visual 
perceptual’ or ‘visuo-motor’ disorders have difficulty in visual recognition of ordinary objects. 
It is accurate perception and reproduction of unfamiliar shapes in terms of their formal rather 
than associative characteristics that is faulted. The contrast is made with overlearned meaningful 
words and not with meaningless sounds. Acceptable standards of success in reproduction also 
differ radically between the modalities. 

It seems possible that much of the difference in task difficulty, and hence the apparent 
specificity, could stem from difference in degree of novelty and the child’s capacity to cope with 
this, except when there is some neurological abnormality of sensorimotor function, such as 
Mrs Abercrombie suggests. 

The wide discrepancies in aptitudes will, however, continue to present serious practical 
problems to teachers, whatever the theoretical explanation. Some help with curricular re- 
grrangement, and in deciding whether to wait for time to mend matters or to go in for vigorous 
training, would be very welcome. At present, there are no unequivocal grounds for decision 
either way. There are good grounds for careful examination of the children if we are ever to find 


out. J. NAUGHTON 


Monographien aus dem Gesamigebiete der Neurologie und Psychiatrie (Monographs 
in the General Field of Neurology and Psychiatry). Edited by M. MUELLER, 
H. Sparz and P. Voexrn. Berlin—Goettingen—Heidelberg: Springer. 


Psychopathen: Daseinanalytische Untersuchungen zur Struktur und Verlaufsgestalt 
von Psychopathien (Psychopaths: Hxistential-analytic Investigations on the Structure 
and Formal Course of Psychopathies). Nr. 94. By H. Hazrnnur, with an introduction 
by L. BryswaneerR. 1961. Pp. iv+230, DM. 48. 


Die Experimentelle Psychose—thre Psychopharmakologie, Phaenomenologie und 
Dynamik in Beziehung zur Person (The Experimental Psychosis—its Psycho- 
pharmacology, Phenomenology and Dynamics in Relation to Personality). Nr. 95. 
By H. Levner. 1962. Pp. x+275. DM. 69.60. 


Der Fruehkindliche Autismus: eine Klinische und Phaenomenologische Untersuchung 
am Leitfaden der Sprache. (The Autism of Early Childhood—a Clinical and Pheno- 
menologic-Anthropological Investigation Perusing Language as a Guide). Nr. 96. 
By G. Bosom. 1962. Pp. vi+123. DM. 36. 

The three monographs reviewed belong to a long series, now nearing the hundred mark, which 
occupies a unique place in the historical development of continental neurology and psychiatry, 


unique in that it represents a fundamental re-thinking of specific clinical problems. 
Haefner in his work on psychopaths employs and develops the phenomenological approach of 


i the Heidelberg school. He is not concerned in deciding between the relative importance of 
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heredity and milieu in the problem of psychopathy, but to arrive at an understanding and 
formulation of it on the basis of existential analysis, thus following Binswanger, who provides 
a searching introduction to the book. Haefner does not see the end of the road for the difficult 
problem of psychopathy in the formulation of a typology like Schneider's, but he aims at a funda- 
mental comprehension of the psychopath’s way of ‘living in the world’. His conclusions are 
based on three thoroughly discussed ‘paradigmata’ of psychopathic life development. His 
concepts of ‘rigid consequentiality of failure’ to come to terms with the surroundings, of illu- 
sionary, obstinate or forcible self-‘ fulfilment’ which objectively are rather self-defections, of the 
‘facade’ encrusting and impeding & growing self—these appear to the author to hold out more 
promise than the mere statement of ‘maladjustment’. Whether the richness and multifariousness 
of life and clinical experience can all be pressed into a grand design of this kind, remains open to 
doubt. 

Leuner’s work on experimental psychosis is meritorious in that it develops the rather static 
phenomenology of Jaspers into a more dynamic or—as the author calls it—a ‘conditional- 
genetic’ one. More than 1000 prolonged sessions were carried out with seventy subjects mainly 
using L.8.D. and to a leas extent mescaline and psilocybine. The detailed protocols of some of the 
sessions make interesting reading and in his interpretations the author tries to bridge the gap 
between traditional clinical psychopathology and the psychodynamic approach. 

Bosch, in his monograph, deals with childhood autism in a new way, i.e. not by collating 
phenomena, but by examining these children’s way of life according to the principles of pheno- 
menological anthropology. On the basis of his own thirteen cases and the literature he concludes 
that the rift m development occurs in the necessary step from primitive symbiosis to effecting 
the structuralization of ‘I, You and the World’. This becomes very apparent in defects in the 
development of certain dimensions of language. Through imitation and automaton-like activity 
some of these children imprees as more developed than they actually are in the decisive field of 


communication. STEPHEN KRAUSG 


Systems of Psychotherapy. A Comparative Study. By Donatp H. Ford and Huan 
B. Unpan. London and New York: Wiley. 1963. Pp. vii+712. 83s. 


This is a worthwhile venture which might provide a basis for new developments in thinking 
about psychotherapy. The authors have systematically analysed ten different theories of psycho- 
therapy and have managed to do so without being tendentious. Unavoidably, protagonists of 
Freud’s psychoanalysis, ego-analysis, Dollard and Miller’s learning theory, Wolpe’s reciprocal 
inhibition, Adler’s individual psychology, Rank’s will therapy, Rogers’s client centred-psycho- 
therapy, existential analysis, Karen Horney’s character analysis and Harry Stack Sullivan’s 
interpersonal relations, will find errors of omission and emphasis in the accounts of their own 
models, The uncommitted reader, however, can get an informative and fair picture of all these 
approaches from Ford and Urban. 

The book is in three sections. The first section is devoted to a long account of a system for 
comparing the ten varieties of psychotherapy and its methodological and theoretical impli- 
cations. The second section is the core of the book, viz. the presentation in chapters of between 
30 and 70 pages of the ten selected psychotherapies. In this section fhe initial ponderous con- 
cern with how to compare systematically pays off in a restrained and standard description of 
each method. The third and final section contains a discussion of the similarities and differences 
in the ten theories, which remains within the confines of the initial criteria for comparison, and 
will disappoint any reader who expects to have his thinking done for him and to be told the ‘best 
buy’ asin Which?. In spite of their objectivity the authors’ preference for Harry Stack Sullivan 
glints through occasionally. 

The pragmatist will be disappointed that effectiveness of each treatment is not stressed in the 
systematic comparison. This is a reflexion of the confusion that currently exists in psychotherapy 
and which will not be resolved until someone makes public the extent to which psycho- 
therapy does good. Like others in the field, Ford and Urban. are coy about the notion of effective- 
ness. ‘To ask whether therapy is effective is a misleading question. A more useful question to 
ask is: what kinds of treatment procedure will produce what kinds of behavioural changes in 
what kinds of individuals?’ But this is surely all that is meant by effectiveness, and until the 
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material is available for this practical proof, comparing systems of psychotherapy will remain a 
alightly desiccated pursuit. Granting this defect, which the authors can only be criticized for 
condoning, the book is valuable as a balanced statement of the systems. Students of psycho- 
logy can use this as a source of reference for the various brands of psychotherapy, and, with 
supervision, could devise their own bases for comparison. The psychiatrist in training could 
profitably consult the description section as a hand-book of.paychotherapy- 2 M. MOWBRAY 


Freud: a Critical Re-evaluation of his Theories. By Reusen Fns. London: Allen 
and Unwin. 1963. Pp. 271. 36s. 


This book attempts in small space to carry out a highly important task: to work systematically 
and chronologically through the writings of Freud, and trace step by step the cautious and con- 
tinuous development of his theories, and the changes of concepts that he actually and frequently 
made, stage by stage. It is impossible to discuss Freud without such knowledge, let alone to 
judge accurately of his work. So fertile was his mind and so constant was the impact of his 
clinical experience on his theoretical thinking, that he was constantly out-dating his earlier 
work, without always realizing the extent of this or admitting it explicitly. It is easy therefore to 
misrepresent Freud in subtle ways. Dr Fine cites Kardiner’s report of a meeting of the Vienna 
Psycho-Analytical Society in which members were quoting Freud in his presence, till he pro- 
tested: ‘Here you are debating what I had said, and not one of you thinks of asking me “What 
do you think now?” If this is the way you treat me while I am still alive, I can well imagine 
what will happen when I am really dead.’ Dr Fine’s type of study is the only way in which we 
can now ask Freud ‘What do you think now?’ 

His greatest single change was from instinct-theory to the analysis of the ego, yet he could not 
at that stage realize all that this involved, and to the end he tried to ride both horses at once. 
This is one of the greatest sources of confusion in psychoanalytic theory. But many other 
important changes occurred, such as the shift of interest from hysteria to obsessional neurosis, 
and from sex to aggression, the changing concepts of the ego, of anxiety, and of guilt, and many 
more. Dr Fine seeks to pin-point and expound all this in detail. He shows that Freud has been 
criticized both for views he did not hold (as that sex is the only source of psychic energy) and 
for earlier views he had abandoned (as that neuroses are due solely to lack of sexual satisfaction). 
He shows also that Freud left many concepts of great importance inadequately defined and 
explored; in particular ‘transference’ and ‘resistance’, even though he said that ‘any investi- 
gation resting on these two facts can call itself psychoanalysis, though it arrives at results other 
than my own’. This reminds us that what is of far more importance than Freud’s actual 
theories (which, like all scientific theories, belonged to a certain age of thought and must become 
outdated) is that he provided the starting-points for all genuine psychodynamic inquiry and the 
observations that enabled his successors to go beyond his own work, and also a seed-bed of ideas 
that will remain of permanent value. Dr Fine provides excellent summaries of his main works 
which can be used either as introductions or as memory-refreshers, in both cases leading to the 


reading or re-reading of Freud himself. H. GUNTRIP 


Psycho-Analysis and Faith: the Letters of Sigmund Freud and Oskar Pfister. Ed. 
by H. Mune and E. L. Fruvp. Translated by E. Mospacurer. London: Hogarth. 
1963. Pp. 152. 21s. 


This interesting book is misnamed. It is a collection of letters of Freud to the Swiss pastor 
Pfister, with a few from Pfister to Freud, from 1909 to 1938. The question of psychoanalysis and 
faith is practically confined to pages 110-138, and concerns their discussion of Freud’s The 
Future of an Ilusion and more briefly Civilization and tts Discontents. This material is necessarily 
sketchy and incomplete, for such an enormous subject. It is deeply interesting and contains 
, much of importance on both sides of the argument. But it cannot be more than incidental. 
' Freud says that The Future of an Illusion is not part of psychoanalysis but an expression of his 

| private views. The chief interest of this book must be personal and human, not theoretical and 
| philosophical. 
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Here are two men quite different in temperament and outlook, united in their understanding 
of psychoanalysis, and in their fundamentally sympathetic natures. Yet they are poles apart in 
their philosophy of life and their attitudes to ‘Man’ and ‘History’. Freud, the pessimistic and 
atheist Jew who speaks of mankind as ‘trash’, reveals delightful casual glimpses of his happy 
family life, and his deep and even affectionate sympathy for a very difficult young male patient 
can be seen growing through a series of letters. Pfister, a striking personality, a man of great 
intelligence, courage and clear views, champions Freud’s discoveries in psychological science, 
feeling great personal respect and friendship for Freud, yet never minimizes for & second the great 
differences between them once discussion passes beyond psychoanalysis to wider issues. He is 
thoroughly sble to hold his own in the debate, being as well equipped in philosophy as was 
Freud in science, and to the end regarding Freud as in spirit a better christian than many 
nominally so-called. 

The publication of The Future of an Ilusion would certainly have caused e rift in the friend- 
ship of lesser men. Pfister receives it calmly, replies to it vigorously, discusses Freud’s counter- 
argument, and the two remain as firm friends as before. The great value of this book is to those 
who wish to understand Freud realistically as a very great human being, as he moved through the 
early struggles over psychoanalysis, the sinister shadows of the First World War and the rise of 
Nazism, and his physical sufferings in old age. A pessimist and an agnostic, his antiseptic ‘faith’ 
in the importance of work, truth, and so of life itself, never wavered to the very end. 

H. GUNTRIP 


Critical Essays on Psycho-Analysis. Ed. by S. Racuman. Oxford and London: 
Pergamon. 1963. Pp. xiii +284. 45s. 


This book is a collection of ten previously published essays and lectures which have only one 
thing in common, a critical and in several cases hostile attitude to psychoanalysis. ‘Infant Care 
and Personality’ by Orlans, is a useful survey of attempts to test the truth of theories of the 
effect of ‘nursing disciplines’ on personality. The conclusions seam to be that it is extremely 
difficult to devise satisfactory tests, and that it is useless to test any particular discipline (such 
as breast-feeding, weaning, etc.) by itself. ‘The effect of a particular discipline can only be deter- 
mined from knowledge of the parental attitudes associated with it, the value which the culture 
places upon that discipline, the organic constitution of the infant, and the entire sociocultural 
situation in which the individual is located.’ It is just this tremendous complexity of the human 
situation which makes the testing of therapeutic hypotheses so difficult. 

Of the other papers, that by A. E. Ellis, ‘An Introduction to the Principles of Scientific 
Psychoanalysis’ will best repay study. On many fundamentals a number of the papers con- 
tradict each other. Dallenbach’s ‘Phrenology versus Psychoanalysis’ is simply a waste of time. 
Of the two accounts of personal analyses, Landis took analysis for intellectual, not emotional 
reasons, and this just does not work; while Boring expected a miracle in 168 sessions and 
naturally it did not occur. 

Percival Bailey spent thirty years as a neurosurgeon, followed by three years ‘reading, 
listening and observing’ in psychiatry. He then became ‘completely disillusioned’ about the 
‘great psychiatric revolution’ he was told had occurred. He enjoys laying about him and 
slaughtering in succession neurosurgery, E.C.T., drugs and psychoanalysis, and concludes that 
no real advance has occurred anywhere. However, the scientific mentality is not inconoclastic 
but researches patiently in face of difficulty. He reaches two contradictory conclusions. The 
first is that ‘the demonstration of a chemical factor in schizophrenia would not help us to under- 
stand the contents of schizophrenic delusions: it would merely make them superfluous’. Unfor- 
tunately, the attempt to explain mental experience, in general, by chemical factors makes the 
whole mental life superfluous and we are back in T. H. Huxley’s ‘epiphenomenon’ theory of the 
mental personality. It is odd then to find Bailey also saying: ‘The secret of success of psycho- 
therapy’ according to ‘a considerable body of convergent opinion’ (Ferenczi, Ross, Charcot, 
Dejerine are cited) lies in ‘the function of the personal relationship between the physicien and 
patient’. He omits to note that psychoanalysis has developed into the study of the psycho- 
dynamics of just that, therapeutic and human relations. : 

Unlike Bailey, 'however, H. J. Eysenck has no use for psychotherapy at all. He produces his 
familiar ‘conditioned reflex’ to the stimulus word ‘psychoanalysis’, the same set-piece with the 
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same examples, arguments and dogmatic opinions. We could all be very happy if there were no 
more in psychoneurosis than what could be explained by, say, the accidental association of the 
fear of noises with the sight of white rats. In fact, patients suffer from profound lack of faith in 
themselves, a sense of the meaninglessness of life and the futility of existence, because they grew 
up in families where they were not genuinely wanted and had an existence that was barely worth 
having. Eysenck puts forward Behaviour Therapy with dogmatic assurance as a total replace- 
ment for psychodynamic understanding, but he ignores Dr Wynne Jones’s statement that it has 
not yet been developed to the point even where it could be routinely applied, and that its 
successes in suppressing symptoms often do not relate to the trouble for which the patient was 
wanting help. 

In what sense can psychodynamic studies be held to be scientific? Certainly not in Eysenck’s 
concept of science, but this is the basic theoretical question. Freud is vulnerable because, living 
when he did, and having the task of establishing psychodynamics as a field of investigation, he was 
himself inevitably confused as to whether it was science and if so in what sense. What these 
critics attack is not the psychoanalysis of today, as seen, for example, in the work of Winnicott, 
or Bowlby or Balint, but the psychoanalytic orthodoxy of thirty years ago. But if every pro- 
position of Freud were to be invalidated with the passage of time, that would make no difference 
to the fact that he opened up this field of enquiry, and gave the first fruitful leads in the study of 
it. Its existence does not depend on the truth of Freud’s own pioneer theories about it, even 
though there is, no doubt, a core of truth in his theories which will live. It is the kind of know- 
ledge on which psychotherapy must be based, and it is different from the kind of scientific 
theory that interests Eysenck, as Dr E. H. Hutten shows very clearly. This finely produced book 
gives us plenty of negative criticiam but little that is constructive towards the solution of 


psychodynamic problems. H. GUNTRIP 


Handbook of Counselling Techniques. Ed. by Exnust Harms and PAUL SonRErBeEr. 
Oxford and London: Pergamon. 1963. Pp. vii+ 506. 84s. 


It was a good idea to attempt a handbook on counselling techniques, for such a book is badly 
needed. The field is so vast, however, that a single volume has either to be selective in its coverage, 
of sketchily comprehensive. This book is the latter, having attempted to include all counselling 
situations except Investment, Consumer and Travel Counselling. 

The editors have apparently allowed their contributors considerable freedom in the length of 
their contributions, and in the style of writing. Thus the long essay on ‘The Rabbi as Counsellor’ 
has no subheadings whatever, while other chapters are chopped up by headings and subheadings 
into short paragraphs like a text-book for junior nurses. Some contributors have given long and 
authoritative accounts of their own type of counselling, others have done little more than state 
that they engage-in giving other people advice. 

This is surely the sort of book in which one would expect some theoretical principles of 
counselling to be advanced, and possibly some discussion of the variety of roles that are played 
in counselling. The two pages devoted to general principles in this book, although sound as far . 
as they go, are woefully inadequate. Although principles of counselling are discussed here and 
there by various authors with reference to their own special type of work, an adequate general 
disoussion at the beginning of the book would have been valuable. 

Despite these criticiams, however, this book is important and timely, and will provide a valuable 


source of data for anyone engaged in counselling work. RALPH HETHERINGTON 
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Being-In-The-World. By Loupwie Bryswaneur. Translated and with a critical 
introduction to his ‘Existential Psychoanalysis’ by Jacos NnzepLaman. New York 
and London: Basic Books. 1963. Pp. ix+364. 52s. 6d. 


Sanity, Madness and the Family. Volume 1. Families of Schizophrenics. By R. D. 
Lara and A. Esrgrson. London: Tavistock. 1964. Pp. viii+272. 30s. 


Being-in-the-World represents a significant contribution to the literature of psychiatry and of 
philosophy as it is the first translation into English of Binswanger’s writings. The translation by 
Prof, Needleman affords the reader some weighty selections from Binswanger and these readily 
whet the appetite for more, e.g. for an English version of his treatise on love, ‘Grundformen und 
Erkenntnis menschlichen Daseins’. Almost half of the present volume is devoted to a lengthy 
introduction by the translator; this serves to place Binswanger’s work within the general per- 
spective of philosophic thought, and some comparison is made with Freud’s views. Needleman 
emphasizes that Binswanger is complementary rather than antagonistic to Freud, and one of 
Binswanger’s essays (‘Freud’s Conception of Man in the Light of Anthropology’) confirms the 
friendship which he enjoyed with the father of psychoanalysis. Certainly Binswanger and Freud 
differed over their respective emphasis upon ‘spirit’ and ‘instinct’, but the two giants did not 
turn their backs upon each other as Freud and Jung did ultimately. 

Binswanger espouses a ‘Verstehen’ (understanding) psychology in contradistinction to the 
‘Erklarung’ (explaining) psychology of Freud. He rather deplores Freud’s concept of man as 
‘homo natura’ in whom various qualities and values, e.g. goodness, are regarded as derivatives 
of his instinctual life. Binswanger prefers to regard goodness as an expression of the Dasein, the 
spiritual sense of ‘being-in-the-world’. It would appear that psychotherapy based upon either 
Freud’s or Binswanger’s conceptes has the common aim of helping the patient face the truthin 
himself and to confront the inexorability of death. The a priors concept of the Dasein owes muck 
to Heidegger’s work. The Dasein (being-in-the-world) constitutes a philosophic postulate which 
is claimed to be necessary in humanising the biological psychiatry of Freud. The Dasein concept 
underlies the temporality of human existence. 

There is an interesting section on schizophrenia which is regarded daseinsanalytically by 
Binswanger as a primary disorder of the ‘self’ rather than in terms of Bleulerian symptomat- 
ology. The basic problem in schizophrenia is hypothesized as a resignation on the part of the 
Dasein from ite decisional frame of reference, with a consequent splitting of experience into an 
‘over-reductive’ either/or modality. Schizophrenia is thus viewed daseinsanalytically as an 
impoverished form of existence rather than as a disease. Reality is dealt with by the schizo- 
phrenic in an excessively one-sided or ‘unproblematic’ manner. This philosophic version of 
schizophrenia is consistent with Laing and Esterson’s views. It is a view, however, which is 
likely to bear less fruit in the field of further research than in that of therapy. 

Binswanger emerges from this rather wordy book as a warm, humanistic figure whose existen- 
tial viewpoint adds a fresh dimension to psychoanalytic theory. At a later date it would be 
enlightening to learn his view on the affective disorders. Meantime we are in debt to Prof. 
. Needleman for bringing to our attention the work of this eminent authority. 

Laing and Esterson have produced a provocative work which has already excited considerable 
debate and comment, mainly in the pages of New Society. Starting from a basic psychoanalytic 
viewpoint, they have ranged far beyond the conventional limits of analytic theory in this study 
of family interactions in a selected group of schizophrenic patients. They have carried out careful 
investigations of the complex and subtle intra-familial relationships which were considered to be 
relevant to the schizophrenic illnesses of the patients studied. 

A detailed account is given of eleven hospitalized female schizophrenic patients aged 15-40 
years and of their family relationships. Interviews were carried out, not only with the patients 
themselves, but also with members of their families in varying combinations and permutations. 
Much of the material was tape-recorded and subsequently analysed. The diagnosis of schizo- 
phrenia in each case was not made by the writers, but had been previously reached by at least 
two senior psychiatrists. Any patients suspected of having an associated organic cerebral 
disorder were excluded from the investigation. The method entailed a phenomenological descrip- 
tive approach and in this respect the concepts of Jean-Paul Sartre are frequently utilized by the 
authors in interpreting the social-interactional processes in the patiente’ families. In the sense 
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of considering the patiente’ illnesses as being intelligible in the light of environmental processes, 
the work represents a contribution to social psychiatry. 

The case data are vivid and well-written, if on occasions bluntly colloquial in tone. Argu- 
ments are adduced to the effect that well recognized schizophrenic symptoms-—thought disorder, 
paranoid delusions, hallucinations, ete.—are understandable as the outcome of highly ambiguous, 
contradictory and mystifying family situations, especially those involving an unsatisfactory 
relationship between the patient and her exacting rigid or dominating parents who are reluctant 
to grant her normal status and automony. Indeed the illness itself is regarded as a strategic 
method, devised by the patient, of achieving a degree of self-emancipation or autonomy. Schizo- 
phrenia is envisaged not as a disease but as a device for living in a hopelessly confusing environ- 
ment. 

By their method the authors claim to make sense of what in their opinion clinical psychiatrista 
regard as nonsense. The claim is in many ways attractive since it attempts to convert the bizarre 
into the intelligible. It should be understood, however, that this point of view is not entirely new: 
parallels exist in the work of Adolf Meyer, Harry Stack Sullivan, J. N. Rosen and, as indicated 
above, that of Binswanger and E. Minowski. There is a certain self-satisfaction implicit in the 
formulations of Drs Laing and Esterson which constitutes a short-coming in their work. An 
unwarrantable assumption appears to have been made that a one-to-one relationship exists 
between the occurrence of a specific type of family constellation and the process of schizophrenia. 
If the authors’ assertion is wholly correct, we should require to know why the patients develop 
schizophrenia rather than a psychoneurosis, a psychosomatic disorder, a personality disorder, 
delinquency or perhaps no recognizable clinical or social abnormality at all. It would appear 
rather naive to maintain that because a disorder may be understood or explicable at the level of 
disturbed personal communications, we can therefore summarily dismiss genetic, biochemical 
or other explanations which previously had a scientific status. Surely it is premature to found 
a new theory, while banishing previous theories, of schizophrenia, on the basis of eleven, admit- 
fedly well investigated, female cases. The next step logically required in the authors’ scientific 
journey would be to examine suitable control groups in precisely the same way in which the 


schizophrenic families have been studied. A. B. SOLARE 


Ursprung und Entfaltung der Seele. By E. von EICKSTEDT. Stuttgart: Enke. 1963. 
Pp. viii+1131. Price DM. 218. 


This book, which is subtitled ‘A plan and system of a psychological anthropology’, is the 
philosophical and psychological volume of a large three-volume work on anthropology. The 
author and the publishers feel that this volume is of sufficient interest to be published separately. 
Prof. Eickstedt is an anthropologist, who rejects both the narrow German philosophical anthro- 
pology and the specialized Anglo-American cultural anthropology. For him ‘Anthropos is the 
living human being and anthropology is, therefore, the science of the whole human living being’, 
so that anthropology includes human anatomy, physiology, psychology and sociology. 

The theme of the book is the origin and development of man as a psychosocial being. Like 
the typical painstaking German savant Eickstedt begins with first principles, in this case, atomic 
physics. He then passes on to neurophysiology, then to psychology and finishes with a dis- 
cussion of the social and philosophical aspects of his subject. He is mainly dependent on German 
sources, 80 that the psychological sections of the book owe & great deal to Ganzhetts, Gestalt and 
the more philosophical varieties of psychology. Nevertheless, these sections are stimulating and 
thought provoking. 

The amount of literature surveyed by the author is enormous. Some idea of the range of this 
book can be obtained from the fact that there are 1257 footnotes, each of which cites one or more 
article or book. Many of the sections of it, although clearly connected to the main theme, are 
able to stand on their own as excellent short reviews of certain aspects of psychology. For 
example, the pection on ‘The ego and the delusional syndrome’ is a very good summary of the 
psychology of the self, which is often neglected by English speaking psychologists. This book is, 
in fact, unique and every psychologist with a knowledge of German will find it interesting and 
stimulating. It is very well produced and contains a large number of fascinating and excellent 


illustrations. FRANEK FISH 
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A Current Appraisal of the Behavioral Sciences. By Roxo Hanpy and PAUL KURTZ. 
Great Barrington, Mass.: Behavioral Research Council. 1964. Pp. 154. $7.50. 


This survey is published as a Bulletin of its sponsoring Council, whose concern is ‘scientific 
inquiry into the problems of men in Society’. It is itself an interdisciplinary inquiry, the need 
for which is stressed in some introductory ‘General Comments on behavioural research’. There- 
after the work is divided into two sections: ‘The Older Fields’ and ‘The Newer Fields’. The 
former comprise Anthropology, Sociolagy, History, Economics, Political Science, Jurisprudence, 
Psychology and Education; the latter, Information Theory, Cybernetics, Linguistics, Sign- 
Behaviour (grouped together under the general heading Communication Theory), Game Theory, 
Decision-Making Theory, Value Inquiry (classed under Preferential Behaviour) and General 
Systems. 

Each chapter is uniformly structured under nine headings: (1) Working specification of the 
field. (2) Other specifications of the field. (3) Schools, Methods, Techniques (in Psychology the 
main stress is on Schools). (4) Results achieved. (5) Contemporary controversy (for Psychology 
this is perhaps the least satisfactory section). (6) Problems of terminology. (7) Comment and 
evaluation. (8) Selected Bibliography. (9) Germane Journals (in the case of Psychology all 
American, with the exception of this Journal—although under Information Theory a British 
Journal of Psychology and Statistics is mentioned—and the Canadian Journal of Psychology). 

To attempt to appraise the appraisal of fields other than one’s own is of course impossible; 
indeed the treatment in all cases is so condensed—while remaining lucid—that it would be idle 
to try to review even one’s ‘own’ chapter. For each chapter help was given by a number of 
‘leading scientists’: for Psychology they were Hadley Cantril, Alphonse Chapanis, Henry V. 
Cobb and Robert D. Meade. Nevertheless, the authors are careful to note that the final responsi- 
bility rests with themselves and not with the consultants. 

How long this Appraisal will remain ‘current’ remains to be seen. As judged by the Biblio® 
graphy it seems already to be a little dated: the most recent of the 26 books in Psychology was 
published in 1961, and only two others in 1960. It will be of particular interest to see, should 
another survey be published, say in ten years’ time, whether any of the ‘Newer Fields’ have 
established themselves as firmly as the older studies. Psychologists will find satisfaction in the 
amount of cross-fertilization between their own discipline and several of these Newer Fields, the 
‘Germane Journals’ for which include many belonging primarily to Psychology. The Appraisal 
furnishes hopeful pointers towards the integration of the behavioural sciences, and it-looks as if 
Psychology could play a major part in this process. B. SUMEONOFF 
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